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- Installation and oparation of a desp, class I, underground
injection well for disposal of the contaminated groud
vatar; or if a no-migration petition is disapproved by
U.S. EPA, installation and cparation of a treatrent systes
for the cotaninated groud watar to remove hazardous
substances followed by deep well imjection of the salt-
contaminated water; o installation and oparation of a treatment
systan for the contaminated ground wvatsr to remcve hazardous
substarces followed by reinjection of the ralt-contaminated grourd
vatar into the Calumet aquifer in a manner that vill prevent
spreading of the salt plume;

- Installation of a final sits cover satisfying RCRA closure
recuirements, if applicable or if corsidersd relevant ard

appropriate (the quality of cap required will also deperd
on the results of tacts on the solidified material):

- Restriction of site access ard impcsition of deed restrictions as
appropriate;

- Fuiated tasting and long term monitaring.

The grouxhater treatment and urderground injection portions of the
remdial action may be combined with the remeadial action for Midco II.
In this case, the cambined treatment constitutes an on-sits action, for
Purpcses of the Off-site Policy.

DECCARATION

The selected remady is protactive of human health and the environment,
attains Federal and State requirements that are applicable ar relevant and
appropriate to this remsdial action ad is cost-effective. This remedy
satisfies the statutory preference for remsdies that enploy treatment that
reduces taxicity, mobility or volum as a principal element and utilizes
permanent solutions and altarnative treatment tachnologies to the maximm
extent practicable.

Because this remscdy will vesult in hazardous substances remaining orsite
above health-based levels, a review will be conducted within five years

after of remadial action to ensure that the remady continues
to provide te on of human health ard the envirorment.

Wl il T

Signature of Regional
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DECIARATION FOR THE RECORD OF DECISION

I site in Gary, Indiana, developed in accordance with CERCIA, as amercec
by SARA, and, to the extent practicable, the National Contingency Flan.
This decision is based on the administrative record for this sits. The
attached index identifies the itams which comprise the administrative

record upen which the selection of the remadial removal action is based.
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This is the final remedial action for the Midco I. A surface . moval
action including removal and off-site disposal of wastes in drums and sub-
surface tanks and the top one foot of contaminated soil was carpletad in
1982. The final remedial action will treat the highly contaminated
subsurface soils and mater ials that remain at the sits ard that are
contriouting to growd water and surface water contamination near the
sits, ard will treat the hi ghlymtdgrcu'dnmmarmuu.‘
These actions will address the principal threats posed by the site wiich
include public health risks due to future development of the site, public
health risks due to off-site migration of ground watar amd, public risks
due to air emissions, and ervirormental impacts on suarounding wetlands.

The major camponents of the selected remedial actions include:

- On-sits treatmant of an estimated 12,400 cubic yards of
contaminated soil and waste material by a cambination of vapor
extraction and solidification/stabilization followed by an-sitas
deposition of the solidified material. The soil vapor extraction
systam vill be considered successful when volatile arganic
compaurds are reduced to levels that will pose no health threat
armd allow solidificationy/stabilization to proosed successfully.
The solidification/stabilization opsration will be crsidered
sucosasful when it reduces the mobility of contaminants so that
leachats fron the solid mass will not cause exceedance of health
based levels in the ground water.

- Daavation and on-site solidification/stabilization of
approximately 1200 cubic yards of contaminated sedimerits in
sorarding wetlands;

- Installation and cperation of 3 ground water purping systam
to intsrcept contaminated grourd water from the sita;

o
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MIXD I, GARY, INDIANA

1. SITE NAME, LOCATION AND DESCRIPTION

The Midco T site cocupies approximately four acres ard is located at 7400
W. 15th Averne, Gary, Indiana (Fiqure 1). This is in the southwest
quarter of the northwest quarter of Section II, Township 36 North, Range 9
wast. This is in a light industrial area. The sita is within one fourth
nile of a residential neighborhood in Hammond, Indiana, and within 3000
fest of a residential neighborhood in Gary, Indiana. There is also
resident living about 900 feet south of the site. It is bordered by an
Indiana Desparttent of Highways maintenance facility on the west, sand
ridges ard wetlands to the north, cut and fill land on the east and a
private building on the sauth. (Figure 2). The Ninth Averme Durp, an NPL
site, is located approximataly 1/4 mile north of Midco I.

The site is locatad approximately 3.8 miles south of lake Michigan ard
lies midway between the Grard Calumet River and the Little Calumet River,
both of which flow into lake Michican. It lies in the Calumet Lacustrine
Plain.

Topography':

The original relief of this site, as well as the surrounding area,
included altermating east-west trerding ridges and swales. Originally,
two swales crossed what is now the Mideo I sita. However, the topograthy
of the sits as well as of the surrounding area has been modified by man to
a great extent aru is only locally preserved. The site itself is now
level and is underlain by sandy soil. A surface removal action was
x.pletad in 1982 to remove all wastes in drums, tanks and the top ane
foot of comtaminated soil. The remaining contamination of concern is in
subsurface soils and materials, and the ground water.

Ecology:

There is evidence of the original ridge and swale topography just north of
the site. Despite the industrial and cammercial use of the land, much of
the area arourd the site contains wooded and porded areas that provide
habitat for fish and wilclife. A relatively undisturbed wetland area
approximately 1000 feet north of the site and surraunding the Ninth
Averue Durmp Superfund site has been designated by the U.S. EPA and the
U.S. Army Corps of Engineers as unsuitable for filling because of natural
resources values. However, the rore disturbed wetlands closer to Midco I
have not been so designated.

There are a number of relatively urdisturbed, state-dedicated nature
preserves within three miles of the site. These areas as well as other
relatively udistu-bed sites, provide habitat for a wide variety of
migratory and resident wildlife. The southern end of Lake Michigan ard

o P— I
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nearty habitats are a convergence area tor migratory birds following the
north-south boundaries of the Lake.

Hapitats near Midco I support a variety of fish and wildlife populatinns.
Nestirng mallards were observed in wetland habitats between Midco I and
Ninth Averme Durp. The mallard has been designated as species of Special
Brphasis by the U.S. Fish and Wildlife Service. Other birds seen in the
area were spottad sandpipers, killdeer, goldfinches and rec-wirged
blackbirds. Midoo I is also within the range of the Federally-designed
edangered Indiana bat.

in addition, the following State of Indiana-designatecd erdangered spacies
were cbserved near Midco I: the American bittern; broad winged hawk,
mxipuppy and Franklin's ground squirrel. One dead grey birch was
cbserved, which is on the Irdiana Threatened Plant list. The pondec. area
400 feet north of the site contained green sunfish, ktlack crappy,
mxdminnow, carp, black bullhead, crayfish, and snapping turtle.

Grood Water:

The Midco I site is underlain by two distinct aquifer units. The sandy
surface deposits, about 30 feet in thickness, camprise a surficial
unconfined aquifer (Calumet Aquifer) with a saturated thickness of 20 to
25 feet. This aquifer has good yield potential amd is very susceptible to
contamination from surface sources because of the high water table and the
very permeable sandy nature o the surface scils. A 110~foot thick
secquence of silty clay armd silt loam till separates this aquifer frum a
bedrock aquifer of the Silurian Age. Available specific capacity data
suggest that the top few hurdred feet of this aquifer has limited yield
capacity.

The direction of grourd water flow in the Calumet aquifer is to the north
ard northeast from the sita as indicatad in Figure 3. The rate

water movement is only about 70 feet per year because of
hydraulic gradient. An estimate of the vertical flow rate through the
clay confining layer is 2 feet per year.

g
i
]

Acocording to an agoing United States Geological Survey study, the ground
water movement in the Calumet aquifer is locally affectad by ditches ard
leaky sewers. The grouxhater discharge to ditches and leaky sewers often
causes a fully penetrating effect on the flow in the aquifer. A City of
Gary sewer is located 2700 feet north-northeast of the site in the down
gradient flow direction frum the site (Figure 1). It is not known whether
this sewer is leaking, but its manhole does drain the wetland east of
Nirth Averue Dump during high water corditions.

The predaminant source of water for both potable and non-potable uses in
the Midco I area is lake Michigqan. In spite ot this, the well inventory
conducted in the Remedial Investigqation identified 68 private wells
screened in the Calumet aquifer withiin approximately ane-mile of Midco I.
This includes 16 wells potentially in the downgradient groud water flow
direction fram the site; twelve of which are used for drinking.

o~ Ce e rOwe f-‘m"‘
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Surface Drainage:

Surface water levels are intimate.y related to grourd water levels in the
suficial aquifer. Surface water drains imto the wetlands north and east
of the site. It wvas also cbserved that contaminatad ground water fram the
site seeps into the adjacent wetlands east of the site. Most of the time,
there is no discharge from these wetlards. However, during the spring
melt ard pericds of heavy precipitation, surface water migrates slowly
northward through wetlands into the wetlands surrounding 9th Averme Darp.
During pericds of high water levels, the wetlands surrounding 9th Averue
Lap drain into the sewer shown in Figure 1. This sewer leads to the Gary
Wastewater Treatment Plant.

IT. SITL HISTORY AND ENFORCEMENT ACTIVITIES

Midwest Solvent Recovery (Midco I) began industrial waste recycling,
storage, ard dispcsal at the site sametime prior to June 1573. The Midco
I site was used for dispcsal of a variety of industrial wastes includirg
unknown quantities of bulk liquid industrial wastes. Waste handling
methads included open storage and stockpiling of 55 gallon drums.

In Noverper 1973, an Indiana State Board of Health (ISBH) inspector
estimatecd that 6000 to 7000 drums were stockpiled on the site. later,
inspections by ISBH noted evem ..re drums on the site and drums in a
state of disrepair.

Four bulk tanks rarging from 4,000 to 10,000 qallons each were on site in
mid-1976. The leakage cf drums and bulk tanks on site has been
documented. A large pit on site was used for disposal of industrial
sludges and residues.

On December 21, 1976, a fire broke out at Midco I. An estimated 14,000
drums of chemical waste burned in the fire, causing emission of toxic
fumes. Shortly after the fire, Midco operations were relocated to 5900
Industrial Highway, Gary, Indiana, operating uder the name Midwest
Incustrial Waste Disposal Company, Inc. (Midco II). Active operation was
rerewed at the Midoo I site in October 1977 when it was taken over by
Imdustrial Tectonics, Inc. (Intec).

On February 24, 1978, the lake County Circuit Court ordered the operator
otmm&lmomlmmmewmlydmotme
fire-damaged drums of cyanide ard other industrial wastes frum Midco I and
Midoo II within 90 days. This order was never cbeyed.

In approximately February 1979, Intec discontirued operations leaving
thousards of drums cf waste chemicals unatterded on the site. One
property owner bulldozed drurms of waste off his property causing rupturing
of sane drurs.

During 1979, the ISBEH, U.S. EPA ard the Gary Fire Department conducted
investigation at the site. Based on the results of these efforts, the
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Unitad States filed a complaint in the Federal District Court in Hammord,
Indiana under Section 7003 of the Resource Conservation and Recovery Act
(RCRA) (Civil Action No. H-79-556). A Preliminary Injunction and -
Terporary Restraining Order were granted an Jamuary 31, 1980, that
directad Intec to revove csrtain surface wastes from Midco I. By further
arder of the Court an Decmmber 4, 1980, Intec was required to rerove
arummrfacamtxmm.dml

On Decarber 4, 1980, the operators of Midwest Soivent Disposal Comparry

wvare ordered to sumit to U.S. EPA a plan for removal of all wastes stored -
on the sita not attributabie to Intsc, and to design a plan to determine
the nature and axtant of the soil and ground wvater contamination.
However, these court actions were ireffective, amd in late Jaruary 1980,
an estimatad 14,000 drums were stockpiled up to four drums high, ard
thousands of fire-damaged drums still remained an the grourd. 1In June
1981, the EPA erclosed the site with a fence. In June 1581, severe
flooding caused water in the area to drain west into Hammond. Contact
with this flood water reportedly caused skin burns, which many believe -
were die to drainage from Midco I and the Ninth Averue Durp, located north

of Midko I.

The U.S. EPA funded a mdrogeclogic study performed fram June 1581 to

September 1982 to provide a preliminary indication of contaminants present

in the s0il and ground water, to determine grourd water flow, and to ‘
define the extent of cocntamination related to the site. —

The U.S. EPA announced on Jaruary 27, 1982, the allocation of furds ard a

contract award for the removal of hazardous waste fram the Mido I site.

This action wvas conductad from February 26 to July 7, 1932. It ircluded

removal ard off{-sita disposal of approdimataly 7,000 cubic yards of

crushed druns, 84,000 gqallons of solvents, 5,600 gallons of acids, 13,500

gallons of bases, 56,500 qallons of inert campaurds, 940 drums of

flammable solids, 170 labpacks, ard 7,200 cubic yards of contaminated -
s0il (the top 1 foot).

It also included placing a 6-12 inch clay soil cover over most of the
site. In addition, 840 drums of wastes were removed from the site by a
responsible party, ard ane surface tanker was removed by Intec. This
corcluded the surface removal action but the contaminated soil and ground
water had not been addressed.

Midco I was placed on the National Priorities List (NPL) in December 1982.
The NPL is a list of abardoned or uncontrolled hazartious wasts sites that
are eligible for investigation ard remediation under CERCIA.

On Jaruary 19, 1984, the United States filed its First Amended Complaint
for Civil Action No. H=79-556 adding claims for injunctive relief under
Sectian 106 of the Corprehensive Envirormental Response Compensation and
Liability Act (CERCIA), and recovery of response costs incurred by the
United States under Section 107 of COCRCIA ard adding generator deferdants.
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The U.S. EPA carmpleted a Work Plan for a Remedial Investiqation/
Feasibility Study (RI/FS) for this site, and initiated field work for the
RI/FS in February 1985. The purpose of the RI was to collect data needed
to detarmine the full extant of hazards remaining at the site and to
evaluats altermatives for remadial actions. The RI included gecphysical,
soil gas, soil, hydrogeological, surface water, surface sediment and
grourd water investiqations. However, the U.S. EPA agreed to discontinue
its work an the RI/FS in April 198S, when a grop of deferdants agreed to
corduct the RI/FS in accordance with the U.S. EPA-approved Work Plan.

An agresrent was formalized on June 19, 1985 by a Partial Consent Decree
in Unitsd States of America v. Midwest Solvent Recovery, Inc. et. al.
ladged with the Unitad States District Court for the Northerm District of
Indiana. mmmmcmmnmamm
ard specified that an RI/FS be capletad in accordance with the U.S. EPA'S
Work Plan for the Midco I site by the mferdants Litigation was stayed
until carpletion of the RI/FS.

The contractor for the deferdants started work in May 1985. After review
of the first draft Remedial Imvestigation (RI) repert, U.S. EPA required
additional sampling in February 1987. This sampling was campleted ard a
final RI report was approved by U.S. £PA in December 1987. The contmctor
submitted a final FS report in February 1989.

III. QOMMUNTIX REIATIONS

A public meeting was held on February 21, 1985, to ed@lain the proposed
Remedial Irvestigation/Feasibility Study. U.S. EPA updated the caomnity
on the status of the RI/FS using fact sheets in November 1987 and December
1988.

A Proposed Plan was prepared explaining alternatives evaluatad and the
basis for preference for one alternative. The Plan was mailed to over
100 persons in the conmmity. Availability of the Plan was published in
two local newspapers. A public cament period was held fram April 20 to
May 19, 1989. A public meeting was held on April 27, 1989 in a high
school near the sitas.

Verbal public coaments were received during the public meeting. Written
camments were received from one resident of Gary, from the City of
Hammornd, from the Imdiana Department of Bwvirommental Management, and fram
members of the Midoo Steering Comittee, which represents potentially
responsible parties at the site. A sumary of their major camments as
well as U.S. EPA's response to them is included in the Responsiveness
Summary in the Apperriix.

The U.S. EPA-selected remedial actions identified in the Record of
Decision differ frum the preferred alternative described in the Proposed
Plan in the follow ways:

1. As an altermative to deep well injection, the option of
reinjection of the grourd water back into the Calumet aquifer
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is allowed following treatment, with the condition that this
cparation not cause spreading of the salt plume.

2. A Treatability Variance is approved faor the solidificatiory
stabilization (S/S) operation fram the lLand Disposal Restriction
(LIR) Treatment stardards. This is beinj approved bacause
existing available data do not demonstrate tnat S/S can attain LIR
treattnent standards consistently for all soil and debris at this
site. The Treatability Variance allows attairment of stardards
that have been demonstrated to be attainable for soil and debris.

IV. SQOPE AND ROLE OF THE RESPONSE ACTION

Remcval of surface wastes, an underground tank ard the top one-foot of
ocuntaminated soil was completed by U.S. EPA in 1982. This Record of
Decision is for the final remedial action ard will address the remai .-,
contamination at the site including contaminated subsurface soil amd .ill
materials, contaminated grourd water and contaminated surface sediments.

V. SITE QRARACTERISTICS

The RI showed that on-site subsirface soils are highly antaminated by a
large mumber of chemicals and contain scone crushed drums and other debris.
Ground water below the site is also highly contaminated, but the
contaminated grournd water does not extend very far from the site. Same
surface sediments near the site have alsc been contaminatad. The groud
water was also highly saline, it appears largely due to run-off from the
adjacert Indiana Department of Highways facility.

Source:

Onrsite subsurface soil and debris are a contimiing source of contaminants
to the groud water ard surface water. Fourteen test trenches were
excavated inmto the most contaminatad portions of the site ard nineteen
samples were collected to characterize the extent and nature of this .
source. The east-central portion of the site has the highest
contamination. The miniman, maximun and mean concentrations of chemicals
detected in these sarples are sumarized in Table 1 in the Apperdix.
Elevated concentrations of the following chenicals were detacted:

methylens chloride barium
acetone - cadmium
2-butanone chromium
4-methyl-2-pentanone ‘ copper
toluene lead
ethylbenzene nickel
xylene zinc
phenol Cyanide
bis(2-ethylhexyl) phthalate
1,1,1-trichloramethane

trichloroethene
tetrachlorcethane
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benzens

chlorobenzene
iscphorone

butyl benzyl phthalate
di~-n~butyl phthalate

A large number of polyaramatic hydrocarbons were detected at up to a few
hurdred mg/kg. Pcasmdetactndma\esanploat“nq/kg Pesticides
m‘dttactndmtuounp;satbclwmuqn;

Total volatile organic campourds were as high as 1.1% by weight and
consisted predaminantly of methylene chloride, 2-butanone, toluene,
ethylbenzene, Xxylens, trichlorvethene, 4-methyl-2-pentancne ard
chlorobenzena.

Totzl semuvolatile organic campuuards were as high as 0.8% by weight ard
consisted predaminantly of phencl, polyaromatic hydrocarbons, phthalate
ard alkanes. Cyanide was as high as 2,720 mg/kg; chrordun as high as
10,200 my/kg; ard lead as high as 4,980 mg/kg,

The estimated volume of contaminated subsurface soil and debris above the
water table is 12,400 cubic yards.

Surtface Water:

Surface water sarples were collected at eleven locations during two rourds
of campling. The maximm, minimum and average concentrations are
suwarized in Table 1. The sarpling locations along with the results from
total volatile organic campourds are shown on (Figure 4). Groud water
mcbservedr-chaxquvgtheweuandnstofthesiuatlocanonl The
sarple at location 1 contziimd a nurber of volatile organic campourds
which were present at high concentrations on the site.

Figure 5 shows inorgqanic campaurds exceeding the acute water quality
criteria levels. The highest metals amxd cyanide concentrations were fourd
in the wetlard east of the sits, which receives run—off and groud water
recharge from the site. However, other potential sourcves of contamination
to this area were also detected.

Surface Sediments:

Surface sediment sarples were collected in eleven locations during two
rarde of sampling. The maximm, mininom and average concentrations

are sumarized in Table 1. The sarpling results indicate elevated
concentrations of totali volatile organic capouwds, total semi-volatile
organic campourds, PCBS, chlordane, cadrmium, chramium, and lead in the
depressions directly north and east of the site. However, it was
detarmined that other sources of contamination were also present. Figures
6 ard 7 show the distribut.on of total volatile organic carpagds, and
pesticide/PCBS in sediment samples.
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Grogd Watar:

thres mon.._oring wells were installed ard sampled during two
rarxs. A limited nunber of wells were sampled for cyanide and a few
other parameters during a thud rowd. The maximum, mirimm and average
concentrations are sumasarized in Table 1.

An unanticipated result was the firding that the aquifer in the vicinity
of Midco I is highly contaminated with salt consisting primarily of sodium
and chloride. Chloride was as high as 15,000 rg/]l below the site. The
axtent of this contamination is indicated by the chloride isolines for the
10~fest deep walls in Fiqure 8 and the 30-feet deep walls in Figure 9.

The Midco I RI results, as well as a study for the Ninth Averue Durp RI,
irdicated that a very high concentration salinity plume is migrating from
the adjacent Indiana Department of Highways (IDOH) salt storage facility.
A study of aerial photographs for the Midco I RI determined that (at lea<t
from 1970-1975) an urprotected stock pile was present at the IDCH faciiity
near a swale on the northern half of what is now ths Midco I site.
'Presumably this stock pile was salt and the highly salinz drainage from
the pile drained into the swale on Midco I contributing to a salt plume
from that facilicy. Drainage from Mideo I amlmmlkd.i.sd’axg.et
saline waste materials into the swale during Mido: ~ operations could also
have contrituted to the salinity plume atarddmmqmdxmt fram Midco I.

Same of the grourdd water sampling results for hazarcous substances are
sumarized in Figures 10, 11, and 12. Hazardous sutstances detected at
high concentrations in on-site ground water carmpared to backgrourd
include: cdhuromium: nickel; zinc: cyanide:; methylene chloride: trans-1,2-
dichlorvethene; chloroform; 1,1,1-trichloroethane; vinyl chloride;
chlorovethane; acetone: “-butanone; 4-methyl-2-pentons; benzene; toluene:
total xylene: phenol: benzoic acid: isophorone: trami-1,2-dichloroethene
ard 1-1 dichloroethane. The total volatile organic compound (VOC) content
of the ground water samples was as high as 476,000 uy/1l (MWS), but the
VOCs decreased to less than 100 ug/l immediately north of the sits in the
10 foot. deep monitoring wells.

'Elevatad conoentrations of methylene chloride, acetowm, 2-butancne,
benzoic acid, phenol, cyanide ard lead were detactad in off-site wells A30
and/or B30. Since there is little or no vertical gradient in the shallow
aquifer in this area, it is believed that these hazardous substances were
carried to the bottan of the aquifer with hughly saline (and dense) water.
The hazardous substances were likely frum the Mideo I operations.

Biocta:

The U.S. Fish arnd Wildlife Service collected sarples of fish, cxraytish,
snapping turtles, small mammals and earthworms nmar Midoo I. These
sarples were analyzed for organic ard inorjanic hazardous substances. The
results were cryared to the results in cortrol samples. Although the
U.S. Fish ard Wildlife Service has not yet issued its final report,
preliminary results indicate that the follawing hazardous substances were
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frequently detectad at elevatad concentrations relative to the control
sarples:

2-tartanone alumirum

Toluene copper

ethylbenzense laad

Xylene silver -

With the exception of aluminum and silver, these hazardous substances were
also slevatad in the sourve, ground water or surface water and sediments
at Midco I (campared to controls). -

VI. SMMARY OF SITE RISIS

For a future developmnent scenario including usage of the grourd water, et
soil imgestion and air exposure, an estimate of the health risks is as
follows:
Lifetime -
Cumulative Qrmlative
Carcinogenic Non-carcinogenic

Risk» Risk Index®
Bgposure to grourd water ' 4.1 x 1072 86
Bgosure to soils 6.8 x 107> 3.6 -
Exposure to future surface 2.2 x 1078 0.00139

water

* Risks fron exosure to grourd water and soils are from Table 4-22 of the
Addencum to Public Comment Feasibility Study, Midco I, March 7, 1989
(excluding arsenic which is at backgrourd). Risk from exposure to
surface water is from Apperdix A of the Public Camment Feasibility
Study, February 10, 198S5.

The main campourds causing the carcinogenic risks are:
Grourd water - methylene chloride, vinyl chloride, benzene:;
Soils - PCBs, bis (2-ethylhexyl) phthalate, tetrachloroethane,
methylene chloride, dieldrin trichlorcethene:; and benzo(a)
pyrene;
Surface Water - vinyl chloride, ard methylene chloride.
The main campourds causing the non—carcinogenic risks in groux water
are: methylene chloride, 4-methyl-2-pentanone, 2-butancne, phenol,
nickel, chranium (as Cr(vVl1)), chloroform, and acetone.

The following hazardous substances were detected at concentrations above
the Primary Drinking Water Regulation Maximm Contaminant Levels (MCls)
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(40 CFR 41) in grouxd water near the site: trans-l,2-dichloroethane;
t‘ridxlomﬂ'_m: 1,2-dichlorvethane; benzene; toluene; ethylbenzene:
vinyl chloride; halogenated methanes; selenium; cadmium; barium:; and
chromium.

A cumlative subchronic hazard index for an an-site future development
scenaric was calculated to be 61. This was calaulated by adding the
ratios of the estimated subchronic exposure rate (SER) to the Acceptable
Subchronic Intake (ASI) for each chemical. The index exceeded unity (or
one) for all age groups for nickel, toluene ard 2-butancne. If the index
is less than one, no adverse health effects would be expected. 1In
addition, the index exceeded unity for pica children for lead, cyanide
{(assumed HON), amd bis(2-ethylhexyl) phthalate (Remadial Investigation of
Midwest Solvent Recovery (Midco I). December 1987. pp 6-58, 6-59 and
Table 6-20).

For the nearest off-site residents, the lifetime cumilative cancer risk
was estimated to be 5.7 x 1072, mainly due to benzene emissions to air and
ingestion of arsenic and benzo(a)pyrene in soils north of the site.
However, the concentration of arsenic in these soils was below the average
detected in backgrourd samples (Remedial Irvestigqation of Midwest Solvent
Recovery (Midco I). December 1987. p—-6-61 ard Table 6-22).

If no action is taken to contain or recover the grourd water, contaminants
will contirue to migrate frum the site in the groaud water. The contami-
nated grourd water is predicted to affect the area shown in Figure 13, ard
could affect up to 19 residential wells (same of which are used for
drinking) in the Calumet aquifer. It will also affect the smurounding
wetlards.

Alternatively, the contaminated ground water could discharge to the sewer
north northeast of the site (if it is leaking), flow through the City of
Gary Wastewater Treatment Plant, discharge to the Grand Calumet River and
eventually reach Lake Michigan.

It has been arqued that the Calumet aquifer at Midco I should be
considered a Class IIT aquifer because of the high salinity, ard, there-
fore, that the aquifer should not be protected for drinking water usage.
However, because the salinity is not natural and has only affected a
limited portion of the aquifer arnd because the grourd water in the bulk of
the aquifer is of drinking water quality and irdeed is used as a drinking
water source a short distance from the site, U.S. EPA has determined that
the Calumet aquifer in the vicinity of Midoo I is a Class II aquifer ard
should be protected for drinking water usage.

It has also been argued that there should be considered no risk due to
future drinking water usage of the groud water because the high salinity
would prevent its usage. However, there is no assurance that the
contamirants fram the site will always migrate within the salinity plume.
In fact, Figures 8 and 9 show that only a small portion of the ground
water below the site has a total dissolved solids content greater than
10,000 my/1, which is the concentration used in the U.S. EPA Undergrourd
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Injection Control Program as the cut-off point for drinking water usage.
In addition, the Midoo I operation contributed an undeterminable amount of
the grourd water salinity problem at arvl downgradient fram the site.

The following parameters exceeded the chronic and, for sams, also the
aQlts wvater quality criteria for protection of aquatic life in some
surface watar sarples: diethylphthalate, di-n-butylphthalats, cadmium,
chronius copper, iron, lead, mercury, nickel, silver, zinc ard ojanide.
The U.S. Fish and Wildlife Service Lelieves that the biota living in the
vxcxmty of Midoco I accumilated elevated concentrations of volatile and
inorganic campounds, which adversely affectad fish and wildlife resocurces.

VIII. DESCRIPTION QF ALTERNATIVES

A large mumber of alternatives were screened, using engineering judgement
for applicability, past performance ard implementability. Detailed
evaluations were conductad for 14 alternatives, which are cambinations of
the most promising technologies. These technologies can be categorized as
follows:

Contairment:

muitilayered cap
. slurry wvall

Grourd Water Treatment:

. puping of contaminaterd ground water and disposal in an
urdergrourd injection well without treatment

. pumping of contaminated qround water, treattant and then disposal
in an undergrourd injection well

. puping of contaminatad ground water and treatment by evaporation
Source Treatment:

. soil vapor extraction

. solidificatiarystabilization

. in-situ vitrification

. incineration

Alternatives providing for direct treatment or removal of contaminatsd
80ils below the water table were eliminated for a rumber of reasorss. For
ane, treatment of soils below the water table would normally require
dewvataring of the aquifer below the site prior to excavation. Dewatering
would require installation of a contairment barrier and disposal of a
large volume of contaminatad growd water. Because of the time needed
for the injection well construction, the contaminated ground water for
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devataring wauld have to be cammercially disposed of. The nearest
comyercial deep weall is in Ohio, so this disposal would be epersive ard
add transportation hazards. 1In addition, ground wetar purnp and treatnent
alternatives may aXdress readily leachable contaminants by gradual removal
oy natural groud water flushing. Contaminants that do not leach out
wauld normally not be available for direct ingestion baczuse they are
balow the wvater table. Therefore, the saurce remcval and treatment
altermatives anly adiress contaminatad subsurface scils and materials
above the watar table, ard highly contaminated materials below the water
table that can be hardled by localized dewatering.

The areal axtant and depth of saurce treatment above the watar tabla will
be determined by soil cleamp action levels (CAls). The axtant axd pericd
of coeration of gruund water treatment mpasures will be detarminad by
grouod water CAls. Surface sedi~ents will be scrapad up in the arcas
shown in Figure 14 to a depth that vill leave the remaining sediments
below the soils CAls. The CAls are defined in Section X, and includes

15. Applicable, or relevant ard appmpnau rs:pum (ARARs) for the
varicus alternatives are summarized in Tables 6, 7 and 8 in the A[:ptnux
The fourtseen altarmatives are summarized below, including the status of
campliance with major ARARS:

, U.S. EFA is required to consider the no—-action altermative. No
bs taken to address the source, the contaminated ground water
ter i to cause cortamination of the
groud water and surface waters. The contaminated groagsd water would
continue migrating off-site and may eventually affect ninetaen grougd

This altermative.consists of the construction of a RRA campliant multi-
layer cap over the entire site, an ares of approximataly 150,000 square
feet. The cap would include a low-permeability barrier layer to prevant
vertical migration of watar, a lateral drainage layer and a vegetative
cover, as ghown in Figure 16.

The scraped contaminated sedimernts (estimated to be 1,200 cubic yards)
would be excavated and transported to an off-site landfill for disvosal.

Ground water use restrictions would be placed in the area shown in Figure
13. The nineteen current users of the ground water in the Calumet aquifer
in that area (both damestic drinking and non-drinking) would be corrected
to the mmicipal water system.
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This and all the remaining alternatives would include installation of a
six foot chain link fence with 3-strand barbed wire arourd the site,
installing warning signs, and imposition of caed restrictians.

Grauxd water and surface water migration would be ronitored regularly.

1. Relevant ard Appropriats Requirements:

This altermative would bs consistent with hazardous waste lardfill closure
requirements of the Rescnxve Conservation and Recovery Act (RCRA) (40 CFR
264.111, 264.116, 264.117, 264.310), and ground water monitoriry
recquirunents of RCRA (40 CFR 264.97, ard 264.99). However, it would not
be consistent with the Primary Drinking Water Regqulations (40 CFR 141) or
the RCRA corrective action requirements (40 CFR 264.100) bscause
cormtamination fran the sits would continue to cause excesdance of the
MCIs in off-sita ground water. It alsc would not be consistent with the
Arbient Water Quality Criteria (AWQXC) for protection of aquatic life,
because the contaminatad ground water would recharge surtace waters amd
cause exceadance of the AWNQC.

2. Applicable Requirements:

The off-site disposal of contaminated sedimants would have to be in
crpliance with U.S. ZPA's off-site policy ard all applicable RCRA, and
Department of Transportation (DOT) regqulations. ,

] . ¢ .

A clay slurry wall would be installed aroud the area where clean—p
action levels (CAls) are exceaded in soils above the water table amd for
grard water. The wall wonild be keyed into the material confining layer
located 30 feet below the site, and would be approximately 36 inches wide
and 2,050 fest long.

Because of the high salt content and other contaminants at the site, bench
scale tests would be performed in order to detarmina the formulation for
the slurry. Bentonite clay may be affected by the high nhmty,
attipulgits clay may be used instead.

A multi-layer cap as described in Altermative 2 would be placed over the
ares inside the slurry wall. Contaminated surface sadiments would be
scraped and comtained withun the cap and slurry wall. An extraction well
waaild be placed in the contairment area to lower the ground water inside
the wall by approximately 0.5 feet to ilnsure an uward grood water
gradient. Initially, this would require disposal of approximately 21,500
qallons of contaminated ground water. This would be disposed of in the
nearest camercial deep well.

As with Altermative 2, the site would be fenced and posted, dead
restriction imposad, and a monitoring program irplemented.
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1. Ralevant axd Appropriats Requirements:

This altarnative would be consistant vith RCRA hazardous <aste lamdfill
closure requirerents. Because the grooxd -ater ocutside the slurry wall
would meet the CAls, this altarmative would be consistent with RCRA
corrective action rqaim-nts. arnd the Primary Drinkirng Water
Regqulations. After contairment of the Midoo I source, surcace water would
shortly mest the AWC (unlesg other sources are present).

2. Residual Risks:

Because no trwatnent is irmolved in this altermative, the residuals
cmtau-dvztnnt:nslurryml cap would be the same as presently at
the sita. The risks irvolved in case the cap ard slurry wall are damaged
or if residential development ocxaured on the site, would be the same as
the present site risks.

ALt tive 4d; G ) Woter PED] T ell Imiecti

This ard all other altarratives treating the ground water includes
installation and Speration of growxd water extraction wells to intercept
the carntaminated groud water that exceeds the CAls. The results of a
preliminary model estimated that seven extraction wells should be
installed to recover ground water as shown in Figure 17. The total
estimated poping rate for the seven wells is 13 gpm. The extraction
wells would be cperated until ground watar CALs are met in all portions of
the Calumet aquifer affected by the site. Because the contaminatad grourd
water would be contained, AWQC wouid shortlv be attained in surface water,
unless preventad by other sources.

A Class I hazardous wasts underground {njection well would be installed.
The injection zone would be located approximately 2,250 feet below the
surface in the Mount Simon aquifer. The undergrournd injection operation
may be cabined with the Midco IT remedial action if this is detarmined to
be cost effeactive. The 9th Averue DUp remsdial action may also include
utilizing the deep wall from Midco for disposal of saline waste water.

In these cases, the cambined treatment ard disposal activities will
constitute an an-rite action for purpuses of the off-site policy, with the
oeeption that the transported wastes must be manifested.

The cambined treatment and disposal can be considered an arsite action
pursuant to Section 104 (d) (&) of CERCIA because the following criteria are
met (Interim RCRA/CERCIA Guidance an Nor—Contiquous Sites ard On-site
Management of Waste and Treatment Residue. FPorter. March 27, 1986.

OSWER Directive 9347.0-01):

1. The sites are clase together:
2. The wastes are xrpatible:

3. The wastes will be managed as part of a highly reliable long-term
remady ;
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4. The increments]l shart-term impacts to public health ard the
eviromment will be minimal.

1. Applicable Requirements:

The deep well injection must be in campliance with the Land Disposal
Restriction (LIR) requirements of 40 CFR 268 ard 40 CFR 148. The
following listad hazardous wastes have been disposed of an the site ard
are cattained in the contaminated subsurface soils, ground water and
surface sediments: F001, £cl2, FO03, FO0S, FOC7, FOO8, FOO9.

For this reason, before the ground watar can be injected without
treatment, a petition to allow land disposal of waste pruhibited urder
Subtitle C of 40 CFR 268, must be granted by the U.S. EPA Adninistrator
pursuant €o 40 CFR 268.6 ard 40 CFR 148 Subpart C. This petition must
demonstrate that there will be no migration of hazardous constituents fram
the injection zone for as long as the wastes remain hazardous.

A cxoss section of the geclogy of this area is shown in Figure 18. The
injection zone in the Mount Simon aquifer is separated by geological
formations from drinking water aquifers. Nearby class I underground
injection wells that are presently operating, have submitted petiticns
pursuant to 40 CFR 268.6. These petitions are presently wder review by
U.S. EPA.

The injection well must be constructed, installed, testad, monitcored,
operated, closed ano abandoned in accordance with U.S. EPA requirements
and corditions pursuant to 40 CFR 144, and 146. In addition, reporting
requirements must be i:iaa:czdancewlm 40 CFR 144 ard 145, Oontaminated
surface sediments will be scraped and disposed of off-site in accordance
with the U.S. EPA off-site policy and applicable RCRA ard DOT
requiremernts.

The remedial action may also require responses to operational problems,
ard implementing corrective actions pursuant to 40 CFR 146.64, 144.67,
144.12, 144.51(d) and 144.55. This could include requirements for
canstruction, monitoring, reporting, well plugging, and injectian well
closure as necessary to prevent movement of any contaminant into an
urderground source of drinking water (U.S.D.W.) (40 CFR 144.3), due to
cperation of the injection well. Thii may also require implementation of
remadial actions to restore any U.S.D.W4., that becomes contaminated as a
result of the operation of the udergrourd injection well, to background
weter quality to the extent practical, pursuant to Section 3004 (u) ard
3C08 (h) of the 1984 Hazardous ard Solid Waste Amercdments.

2. Residual Risks and Relevart and Appropriate Requirenents:

Natural atteruation ard flushing of the source would occur during
operation of the grourd water extraction system. However, same hazardous
substance residuals wauld remain in the subsurface soils. The residual
risks cannot be determined at this time. Therefore, a sita cover would
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be placed over the contaminated soils that would be consistent with RCRA
hazz~dous waste laxdfill closure requirements (40 CFR 264.111, 264.116,
264.117, 264.310). The site would be fenced, deed restrictions imposed,
and a ground wataer monitoring system implemented consistent with RCRA
reuirements.

This alternative could be the same as altermative 4A except that the
contaminated ground water would be treated to the extent necessary to
meet U.S. EFA requirements prior to the deep well injection. For this
altermative, U.S. EPA approval of the udergrowd injection well would be
required, but no petition demonstration would be needed.

Prior to the deep well injection, land Disposal Restriction (LIR)
treatment stardards would be met, for listed wastes F001, F002, FOO3,

and FOOS (40 CFR 268), this would likely require an air stripper ard a
liquid-phase grarmular activated carbon polish system. Traatment may also
be required for cyanide, chromium, lead and nickel to meet the proposed
trea™e~t starndards for listed wastes F007, FOO8 and F009 (F.R., Vol. 54,
No. 7.) The LIR treatment standards are listed in Tables 19 ard 20 (the
stardards for non-waste waters would be applicable to the contaminated

grouod water).

It is anticipated that the treatment units would be designed for an
average flow of 13 gpm. Air emissions from the air stripper would be
controlled most likely with a carbon canister. The degree cf air
emissions control required is defined in Section X. Treatment residuals,
which may include spent carbon and metals slidge would be disposed of off-
site in accordance with U.S. EPA's Off-site Policy and applicable RCRA ard
DOT regulations.

As with altermative 4A, the treatment ard urdergrourd injection well
system may be cambined with Midoco II.

Alternatively, the grourd water could be treated and then reinjected into
the Calumet aquifer if reinjection is conducted in a manner that will
prevent spreading of the salt plume. At the end of the pumping, treatment
ard reinjection cperation, the grourd water at the site must meet the
ground water CALs (Section X). The goal of remedial actions is to restore
the qroud watar quality. Normally, this would require that the remadial
action also reduce secondary (non-hazardous) contaminants such as total
dissolved solids (TDS) either to background levels or to Secondary Maximum
Contaminant Levels (40 CFR 143). However, at Midoo I, since there are
adjacent contaminant sources, high levels of TDS would be left in the
groud water at the site at campletion of the remedial action.

4E: Wa

A grard water extraction system would be installed ard operated in the
same manner as in altermatives 4A ard 4C. However, the contaminated

L oA o
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round Wvatar woald be treatad by evaporation, instead of by separate
treatment cperations canbined with deep well injection. All contaminants
wauld be concentratad into treatment residuals that would have to be
disposed of off-site in accordance with U.S. EPA's off-site pelicy amd
applicable RCRA ard DOT requirerents. The residuals will include blow
down ard salt cake. In addition, air stripping and cart.n adsorption may
be required prior to discharge of the condensate. Air emissions will have
to be controlled to m«t the criteria described in Sectian X.

The blow down and carbon residuals would likely be incinerated
cammarcially. Cyanide, ard metals in the ground water would likely be
corcentrated in the salt cake. If this occurs, land disposal of the salt
cake would likely not be allowed urder the Land Disposal Restrictions
regqulations without prior destruction of the cyanide and treatment of
metals (F.R., Val. 53, No. 7). See Table 20.

The final site cover and hardling of contaminated sediments would be the
same as 1n alternatives 4A and 4C. '

The evaporation system may be cambined with Midco II.

This altermative and altermatives 5C, 5E ard SG treat the source and
surface sediments but not the ground water.

Soil Vapor Extraction (SVE):

A soil vapor extraction (SVE) operation would be corducted to treat the
volatile organic campourds in the subsurface soil. This would reduce the
hazards due %o air emissions during excavation amd handling of the soils,
as well as risks due to leaching inmto groud water, direct contact ard
direct ingestion. The required areal extent of treatment and degree of
treatment is defined in Section X. Emissions from the SVE would be
controlled to the degres defined in Section X.

1. Excavation and Off-Site Disposal:

Following this operation contaminated subsurface materials and surface
sediments would be exavatad and disposed of off-site. All off-site
disposal, including treatment residuals from the SVE, wauld be required to
camply with U.S. EPA's off-site policy and applicable RCRA ard DOT
regulations. It appears likely that LIR under 40 CFR 268 would disallow
this altermative because cyaiide, cadmium, chromium, lead, nickel and
silver in F007, F008 ard FO09 wastes would not be treated. The land
Disposal Restrictions for F007, FOO8 and FOO9 wastas are scheduled to
bacane effective in Jme 1989. SVE also may not provide adequate
treatment to meet the Lard Dispusal Restrictions for F0O01, Fo02, FO03 and
FOOS. These treatment requiremerts are listed-in Tables 19 and 20 (the
stardards for nom—waste watsrs would be applicable to the contaminated
soils).

R e




2. Sits Cover and Ground Water:

The site would be restored to grade with uncontaminated f£ill. Over a lorg
pericd of time, ground water may atteruate to below CAls. However, in the
meantime, the ground water at the site would be highly contaminated and
would continue to migrate off-site. It may eventually affect ground water
in the area shown in Figure 13. Ground water usage restrictions would be
imposed in this area, ard nineteen grourd wataer users (including
residential drinking water wells) would bs connected to the municipal
water system. This action would be consistent with RCRA groud water
monitoring requirements. It would be inconsistant with RCRA corrective
action requirements and Primary Drinking Water Standards because MCls
would be exceeded in off-site ground water. The AWQC may be exceeded in
surface waters due to off-sita migration of the growrd water.

The site would be fenced, deed restrictions imposed and ground water
monitoring implemented as in Altermative 2.

1. SVE ard A'u_-missicrs:

Measures would be taken to ensure that air emissions during excavation ard
hardling of the subsurface material do not exceed the criteria for air
emissions defined in Section X. This may require that excavation ard
hardl ing be conducted during times when weather corditions would minimize
the volatile organic emissions, and that special procedures be followed
during excavation. Altermatively, a SVE cperation may be comductad as
described for alternative SA prior to excavation.

If SVE removes the volatile organic campourds, the risks from direct soil
ingestion, in case the site is developed, would be reduced as follows:

Before After
Lifetime Carcinogenic® 6.8 x 1073 6.0 x 10”3
Chronic Nom—carcinogenic Irdexe 3.6 3.4

* Fram Adderzum to Public Camment Draft Feasibility Study, Merch 7, 1989.
Table 4-22.

The subchronic hazard index would be reduced for toluens and 2-butancne
but would remain above unity for lead, nickel, cyanide, ard bis(2-
ethylhexyl) phthalate (frum Remedial Investigation of Midwest Solvent
Racovery (Midco I). December 1987. pp 6-58, 6-59 and Table 6-20). The
risks due to air emissions would be nearly eliminated. In addition, the
potency of the source for contimuing ground water contamination would be
reduced substantially, but not eliminated.



2. Incineration:

Following the soil vapor control ard excavation cperations, the
contaminated subsurface soils and surface sadiment material would be
incinerated. RCRA regulations became applicable to the material
excavated ard truatad. It is anticipated that the incinerator woull

be a transportable, mt.a.ry-cn.ll type, approximately thirty-eight teet
long with a ten~foot inner diameter.

The incinerator is expectsd to have a capacity of approximately 17.5 tons
per hour. A secondary cambustion chamber would be used to assure carplete
destruction >f the wastes, and a caustic scrubber would neutralize acidic
flue gases and control particulate emissions. The incinerator would have
to meet the testing and performance standards in 40 CFR 264.341, 264.351,
264.343, 264.342, 76l11.70 and special State of Irdiana requirumernts
including a test burn and extensive stack samplirg.

The incineration should destruy nearly all the crganic campourxis and
cyanide. The metals would largely remain in the ash. The remaining
lifetime carcinogenic risk in the ash due to direct soil ingestion would
be approximately 2.65 x 10™° due to acrsenic.* However, these arsenic
represent levels of background concentrations. The remaining amulative
chronic non-carcinogenic risk due to soil ingestion would be less than 1.0
assuming that chromum is in the trivalent form, but would be greater than
1.0 if chramium is in the hexavalent form.* The subchronic risk index
would remain above ane for lead and nickel. The metals may or may not be
in a form that woculd leach to a sigqnificant degree.

The incimratim' at Midco I may be cambined with the incineration at the
Nearby Ninth Averue Dump sita. For purposes of RCRA and the U.S. EPA oftf-~
site policy, the carbined action would he considered ane site.

The incineration process must satisfy the UIRs for non-waste waters for
listed wastes No. FO0l1, FO02, F003, FOO0S, F007, Fo08, FOO9 (ses Tables 19
and 20). However, a capacity variance is in effect for soil, waste and
debris until November 1990 for waste cateqories F001, F002, FG03l ard FOOS.

Solidification.

Following incineration, the concentrations of sane inorganic campowds in
the ash will be similar to concentrations in some listed hazardous wastes
for which treatment is required prior to lard disposal. This is shown in
Table 9 in the Apperdix. Therefore, solidification/stabilization (S/S) of
the ash will bs required foliowing the incineration, unless TCLP tests
show that hazardous constituents in leachate from the wsolidified ash are
at concentrations less than the UR treatment standards requ'red under the
40 CFR 263 for F007, FO08 ard FU09 (see Table 10). Followirg
solidificationy/stabilization, the solidified mass must meet e IR
treatment reguirements for Fo0!, F002, F003, FOOS, FOO7, FOO8 ard FOO9, or
must meet standards for a Treatability Variance if this is approved
pursuant to 40 CFR 268.44.
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In addition, if the ash is a hazardous waste by characteristic, D004,
DOOS, DOO6, D007, DOO8, DOO9 and D010, lard disposal restrictions for
these wastes may be applicable at “he time of the action.

Site Cover ard Ground Water:

The incineratad/solidified material would be placed on-site. The design
of the fina]l cover would deperd on the results of the leachats tests on
the ash or solidified material. If the waste is delistable, a two-foot
scil cover wauld be placed over the sits. If not, a final cover in
campliance with applicable RCRA landfill closure requirements would be
instalied. Ic is anticipated that if S/S is not ruguired, the final
cover will provide adequate protection against the direct contact risk.

As in Alternative SA, groud water monitoring, usage restrictions and
mmnicipal water connections would be implementad. This alternative would
be inconsistent with RCRA corrective action requ’ ements and Primary
Orinking Water Regulations.

ALt tive SE: Vv Extracti ) solidificati
Two methods of mixing for solidification are available. One involves

excavation, mixing above ground and replacement of the sclidified material
on-site; the second involves in-situ addition of reagents and mixing.

1. Above Grourd Mixing:

If above grourd mixing is used, then 3 soil vapor extraction cperation as
described for alternative SA must be campletad prior to excavation.

Following the soil vapor extraction, the residusl risks may be as
described for Alternmative 5C.

Following this cperation, subsurface materials above the gmard water
table and surface sediments that exceed soil CALs would be excavated,
mixad with water, binder and reagents in a tank ard then placed back an
site to cure. It is anticipated that the contaminatad matarials would be
fed to the mixer at a maximm rate of 75 aubic yards per hour. large
itams such as stumpe would be sifted out and sandwiched inside layers of
solidified material an the site.

Oonce the contaminated subsurface materials ard sediments are excavated amd
treated, the RCRA regulations became applicable. Pursuant to 40 CFR 268,
land disposal of the solidified material would not be allowed unless the
LR treatment stardards are attained (see Tables 19 ard 20), or
Treatability Variance Treathent standards are attained (See Table 21) (40
CFR 268.44). Until November 1990, there are no LIR trwatmant standards in
effect for wasta categories F0O1, F002, F0O3 amd FOOS in soil, waste ard
debris because of a capacity variance.

The proposed IR treatment standards for cyanide require destruction of
Cyanide rather than reduction in mobility. Becihuse it way be impossible
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to neet the IR treatment mmmd-byys and because
existing available data do not te that full-scale operation of
S/S can attain the LIR treatment standards consistantly for all soil ard
debris at this site, this altermative will comply with the LIRs through a
Treatability Variarnce. The required treatment stardards (based on results
of Taxicity Charactaristic leaching Procedure (TCLP) tests) are
susarized in Table 21. Constituents that are not listad in Table 23
should be reduced in mobility by 90% based on TCIP tasts.

Land Disposal Restrictions applicable tn hazardous wastes by
characteristic (D003, DOO4, D0OOS, D006, DOO7, DOO8, D009, DO10) may also —
beccoe applicable to the cparation by the time S/S is implementad.

2. Im-situ Mixing:

As an altarmative to excavation and solidification, the subsurfacs scil
would be solidified in—situ. It is anticipated that the system would
atilize a crane-mountad mixing system. The mixing head would be enclosed
1n a bottamcpened cylinder to allow closed system mixing of the
truatment chemicals with the soil. The bottomocpened cylinder would be
lowered onto the soil and the mixing blades would be started, moving
through the depth in an W and down motion, while chemicals are
introduced. Vapors and dust would be pulled into the vapor trsatment
systam, crposed of a dust collection system followed by in-line activated
carbon treatment. An induced dr- - fan would exhaust the treated air to
the attosphere. At the corpletion of a mixing, the blades would be -
withdrawn ard the cylinder rerovad. The cylinder would then be placed

adjacent to and overlappirg the previocus cylinder. This would be repeated

util the entire area has been treated.

The surface sediments would be scraped up and consolidated an-site for -
solidification.

Prizr %o in-situ solidification, a soil vapor extraction operation may
havowbca:ﬂuct-dtomvolanloon;amcmmghsomt
emissions during mixing ad curing (aftar the vapor treatment system is
removed) meet the criteria for air emissions and so that leachate frum the
solidified mass will not cause exceedance of the grourd watar CAls for -

volatile arganic cavpourds (Section X).

Usirg in-situ mixing, the 1LIRs would not be applicable nor considered to

be relevant and appropriate. The S/S will be considered successful if it -
rec:cas the mobility of contaminants so that leachats from the solid mass

will not cause exceedance of Clearup Action levels in the ground water

({ses Section X).

3. Rasidu=. Risks:
If the vapor extractiary/solidification operation is successful, the

egosures due to air emissions, direct soil imgestion and leaching to
groad water should be nearly eliminaed.
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The SVE, by itself, should remove and treat most of the volatile organic
capowrxis. The residual risks following SVE are described for altermative
SC. Using solidification, the mobility of hazardous constituents would be
reduced through birding or entrapment of hazardous constituents in a solid
mass with low permeability that resists leaching. S/S has been selected
as the best demonstrated available tachnology (BOAT) aor part of a BDAT for
treatment of a nurber of RCRA hazardous wastes for the land Disposal
Restrictions (40 CFR 268). These include the following listad hazardous
wastes: F006, KOOl, KD1S, KD22, K048, K049, K050, K051, KD52, K061, Knseé,
K087, KX101. These listed hazardous wastes contain the following hazardous
constituents: cadmium, chromium, lead, nickal, silver, arsenic, ad
selenium (40 CFR 268, promulgated August 17, 1988). S/S is considered a
potentially applicable technology for treatment of hazardous wastes by
characteristic munbers D004, D005, D006, DOO7, D008, arxd D010, which
contain arsenic, barium, cadmium, chromium, lead, and selenjum (F.R.,

Vol. 54, No. 7, p. 1098-1099).

The S/S process has weaknesses. Same constituents interfere with the
bonding with wasts materials. This includes high organic content (>45%
by weight), semivolatile arganic campounds greater than 1.0%, cyanide
greater than 3,000 ppm, ard high oil and grease ( >10%). SVE should
reduce those volatile and semi-volatile orqanic compourds. In addition,
halide may retard setting, and soluble manganese, tin, zinc, copper and
lead salts increase the leachability potential (Technology Screening Guide
for Treatrment of CERCIA Soils and Sludges, EPA/S‘O/Z-B&/OO“ Sept. 1%988).
Midco I subsurface materials contain halide; elevated zinc, manganese,
copper ard lead; semivolatile compounds up to 0.8%, and cyanide up to 2720

PR

In addition, the long term integrity of the solidified matarial is not
wall documentad because few projects have been in place for long pericds
of time. This is of concern because organic constituents are usually not
considered to be treated by this process but only encapsulated. There is
very little data available on the applicability of S/S to cyanide wastas.
In one study, the mobility of arsenic was increased by orders of
magnitude by the S/S. Chromium arxd arsenic are difficult to solidify amd
may rejquire specialized birders. Organic lead may not be effectively
treated by S/S (F.R., Vol. 54, No. 7, pp. 1098, 1099).

Therefore, U.S. EPA carmmot bs sure how successful S/S will be at Midoo I
until treatability tests are campleted. These tests are being initiated.
In addition, treatability tests are neaded to determine the proper
formulation for the solidification reagents.

4. Final Site Cover:

If the subsurface materials are excavated, RCRA hazardous waste
regulations become applicable, ard the final site cover must mset RCRA
lardfill closure requirements, unless the waste is delistad pursuant to 40
CFR 260.22. However, RCRA does not presently utilize leach tests in

del istirg procedures for organic compounds. The final site cover must
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also protact the solidified material from degradation dus to erwvircrmental
factars such as acid rain and the freeze-thaw cycle.

If in-situ mixing is used, RCRA lamifill closure requirements are not
applicable. However, these requirements ray be considered relevant ard
appropriate by U.S. EPA depending on the results of the treatability
study. At a minimm, the cover must motect the solidified materia: from
enviromental degradation, minimize maintenance, promcte drainage, and -
minimize ervsicm.

S. Graxxd Watar and Access:

Grouxd water usage restrictions, well comections, deed restrictions,
acoass restrictions and monitoring would be ivplemented as in altermative
SA. This altermative would be inconsistent with RCRA corrective action

requirements amd Primary Drinking Water Regulations. —
Alterative 5G: In-Sity vitrification

In this thermal treatment process, a square array of four electroces are
inserted into the ground to the desired treatment depth of 4.5 feet. A
caductive mixture of flaked graphite ard glass frit is placed among the
electrxies as a path for the current. Voltage is applied to the
electrodes to establish a caurrent in the starter path. The resultant
power heats the starter path and suwrrourding soil up to 3600°F. The soil
bacomes molten at temperatures between 2000° and 2500°F. As the vitrified
zone grows it incorporates non—volatile elements and destroys organic
campands by pyrolysis. Pyrolyzed products move to the surface where they
cmbust. A hood over the process collects off-gases for treatment. The
hood resains over the melt until gassing stops, in approximately four
days. Thus, two hoods are required for sequential batch processing. The
vitrified masa is left in place and any subsidence ir backfiiled with
clean fill and seeded. In addition, contaminated caiiments would be
scraped and transported to the site for vitrification.

The advantages of in-situ vitrification include that excavation isn't
required (except for surface sediments, mid\mldbampndtpam
caxsolidated an-site for vitrification), air emissions are controlled in
place, organic campourds are destroyed and inorganic campouxis are
incorporated into a glassy solid matrix resistant to leaching and more
durable than granite or marble (Technology Screening Quide for Treatment
of CERCIA Soils ard Sludges, EPA/540/2-88/004, Sept. 1988).

Disadvantages of in-situ vitrification include that, although it has been
tested in pilot studies, it has not been demonstratad in a full scale
commercial zpplication. In addition, the cammercial availability of the
equipment is limited. The presence of grourd water cnly five fest below
the surface severely limits the economic practicability because of thw
energy experded in driving off water. The presence of buried metals and
combustible solids below the surface may also cause problems in the
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cperation (Technology Screening Guide for Treatment of CERCIA Soils and
Sludges, EPA/540/2-88/004, Sept. 1988).

Because the organic campouxds are destroyed ard inorganic campourds
incorporated into a solid mass resistant to leaching, it is expected that
the treatsad material will be delistable. If tests show that the residue
is dalistable, only a soil cover would be placed over the sita.

Grouxd water usage restrictions, wall connections, deed rastrictias,
access restrictions and monitoring would be implemented as in altermative
SA. This altermative would be inconsistent with RCRA corrective action

requirements and Primary Drinking Water Ragulatians.

This alternative cambines the souwrce treatment measures in altermative SE
with the contaument measures in alternative 3. The advantage of this
alternative over alternative ] alone is that the risks frui residual
subsurface soil contamination within the contairment barrier would be
nearly eliminatad. The contaminants in the ground water would remain but
they would ba contained within the slurry wall.

Shouid the slurry wall fail, the groux! water in the area shawn in Figure
13 may eventually be affected. Although the contamination may eventually
attenuate, the risks frum irgestion of groud water on the site itself
would remain very high for a long time.

The scil vapor extraction cperation would remove the primary source of
groud water contamination although the remaining semi-volatile campourds
mm;mduammotmnwmnm
Assuming that the soil vapor extractian removes all volatile organic
carpourds, the risks from direct soil ingestion in case the sits is
developed would be reduced as follows:

Before Altar
Lifetime Carcinogenice 6.8 x 1073 6.0 x 10°3
Chronic Nan—carcinogenic Irdexs 3.6 3.4

* From Addendum to Public Camwment Draft Feasibility Study, March 7, 1989,
Table 4-22.

The subchronic hazard index would be reduced for toluene and 2-butanone
but would remain above unity for lead, nickel, cyanide, and bis(2-
ethylhexyl) phthalate (From Remedial Investigation of Midwest Solvent
Recovery (Midco 1) December 1987. pp 6~58, 6~59, Table 6-20).

Risks from air emissions from the source, in case the cap is disturbed,
would be eliminated.
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If successful, the S/S process wauld nearly eliminate the remaining risks

This altarmative cambines the sourcve treatment measures in altarnative SE
with the groux] watar treatment measures in altermative 4A.

At the conclusion of this action, the sits would be clcse to meeting RCRA
clean closure requiremants. However, lang-term monitoring and maintenance
wauld be required because the long-term effectiveness of S/S is not well

This alternative cbines the source treatment measures in altermative SE
with the grourd water treatment measures in alternative 4C.

At the conclusion of this action, the sitsa would be close to meetiryy RCRA
clean closure requiremsnts. However, long-term mtor.rq waild ba
required because the laxg ternm effectiveness of S/5 is not well

This alternative combines the source treathment measures in altermative SE
with the grourd water treatthent msasures in altsrnative 4E.

At the conclusion of this acticn, the sita would be close to mesting RCRA
clean closure requirements. However, long-tarm monitoring would be
recuired because the lang-term effectiveness of S/S is not well

In selecting the final remedial actions for s.pernnd sites, U.S. EPA
considers the following nine criteria:

1. overall Protection of Human Health and the Dwirorrert: addresses
whether or not a remedy provides adequate protection, and describes how
risks are eliminated, reduced or controlled through treatment, engineering
comtrols, or institutional controls.

2. W adkdresses whether or not a remady vill meet
all of the applicable or relevant and appropriate (ARARS) requirements of
other envirommental statutes and/or provide grouxds for invoking a waiver.
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3. m%w refers to the ability of a
m-dy.to ma in reliable prctection of human health and the enviroment
over time ance Cleanup goals have been met.

4. Beduction of toxicity, mobility, or volume (IMV): is the anticipatad
performance of the treatment technologies a remedy may employ.

S. Short-term effectivenesc: involves the periad of time neaded to
achieve protaction frum any adverse impacts on human health ard the

erviroament that may be posed during the construction and implementation
pericd until clearup goals are achieved.

6. Implementability: is the tachnical and administrative feasibility of
a ruemady, including the availability of goods ard servioes needed to
implement the chosen solution.

7. Qst: includes capital ard operation and maintanance costs.

8. 3wpoort Agency Acceptance: u'd.xcaca.whether based an its review of
the PT/IS and Proposed Plan, the state agency (the Indiana Departrment of
Enviromrental Management) concurs, cpposes, or has no camment on the
preferred alternative.

9. Comunity Acceptance: will be assessed from the public cawwents

received.

These nine criteria incorporate factors required to be addressed in the
remady selection prooess in SARA Section 121.

A camarison of the fourtsen alternatives using the nine criteria is
included in Tables 10, 11 and 12. A comparison of costs among the
fourteen alternatives is in Table 13. Table 14 capares sane major
factors considered in the effectiveness evaluation among the fourteen
alternatives. These Tables are included in the Apperdix.

The no-action altermative {1) is unacceptoble because ARARs for
grogxWater and surface waters would be exceedad and human health and
enviramental risks from contimnued ai- emissions and groundwatar migration
will be unacoeptable.

Altermatives that address cnly the source (alternatives 2, 5A, 5C, and 5G)
are unacceptable because although groudwater and surface water
cortamination may eventually atteruate, this will take many years
(astimate 60~117 ysars). In the meantime, ARARs for the groundwater and
surface water would be exceeded, the groundwater plume would eventually
affect a large area, ard biota may be adversely affectad by grouodater
recharge to surface waters and air emissions. 1In addition, protection
from future groundwvater usage, would require usage restrictions in a
fairly large area. This would be difficult to implement.

mmmumu@:msmamid-mmmw
health ard the envirorment for as long as the site cap ard slurry wall
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are maintained. However, the high salt ad organic concentrations may
affect the psrmeability of the slurry wall, resulting in the need to
replace it in the lang term. If future development occurs or the cap or
slurry wall are damagext, the resultirg health risks may be similar to no
action for alternati-e 3, ard to altarnatives addressing only the source
for altarnmative 6. Qosts for remedying such a failure would be similar to
but higher than the original installation. In that case, the total cost
for a contairment aitermative would be similar to the cost for remedial
actions that treat borh the scurce ard the grourd water.

Altarmatives that iz 'ude only treattrent of the ground water (4A, 4C, 4E)
would attain a considerable degree of permarnent protection. Contaminants
presantly in the growd water and contaminants that are flushed into the
groud water would be recduced in toxicity. mobility, and volume (TMV) by
cperation of the growd water treatment system over a long pericd of time.

The site cover and access restrictions would protect against on-site
direct ingestion and direct contact risks.

At the campletion of the ground water action, residual contamination will
remain uder the sita cover, although it will be reduced from the presert
corditions. It is uncertain what residual risks will remain. It is
possible that mhile ~wwaminrar+e will remain under the cover after
capletion of the ground water treatment actions, If the cover is
subsecuently disturbed or degraded, these res . cuals will again cause
yrourd water contaminaticn. Even if relatively mobile camponents,

such as volatile organic corpourds, phernol ard cyanide are flushed from
the soll, :rnmxcmalnsksmetodu'ectmesmmmmot futuse
development would be: 6.9 x 1075 lifetime carcinogenic risk, with a
_micmn-ca:c;rngu\icimx-llifdumimistrimm ard 3.1
if chromium is hexavalent. Subchronic risks from lead, nickel, ard b:.s
(2-ethylhexyl) phathate would likely remain. In addition, lead ard
ciromium are present in sane of the subsurface matarial at concentrations
similar to those in same listed hazardous wastes, for which treathment is
required prior to land disposal pursuant to 40 CFR 268 (ses Table 9).

Fo. these reasons, an altermative that canbines a scurce treuatment measure
with a groogd water treatment measure is nesded. Of the sourte treatment
Teas:TeS, =21l VApOr wxtraceion (RUF) by itself would reduce a large
portion of the risks from future releases to ground water, air emissians,
ard reduce the direct ingestion risk to a significant deqree. This 1s
eglainad in the discussion for altermative 6. However, following SVE,
residual risks will remain, ard lead amd chromium will be present in same
subsurface materials at concentrations similar to those in scome listed
hazardous wastes, for which trea*ment is remired prior to land disposal
pursuatt to 40 CFR 268 (see Table 5). SVE combined with S/S waild address
all risks due to the s~urve if they are successful. The effectiveness of
S/5 at Midon 1 would be evaluated by treatability tasts prior to its
implementation.

Corpared to SVE ard S/S, incineration would more reliably and permanently
treat the organic campourds, it also may make subsacuent solidification
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easier. However, incineration is considerably more exrensive than SVE and
S/S, and, if S/S is successful, incineration would do little to further
reduce risks.

Vitrification, if it worked, would more reliably adiress both the crganic
and inorqanic contaminants. It also treats both organic and inorganic
caxpords in one operation, which is an advartage. However, there is a
large degres of uncertairty about whether vitrification is practical at
this sits because of the nigh water table. In addition, it is estimated
to be considerably mcie expensive than SVE cambined with S/S axdd, if S/S
is successful, wwuld do little to further reduce risks.

All the ground water treatment alternatives would result in attaining
ARARs ard providing long-term protection of the Calizet aquifer at the
sits when cambined with a source treatthent alternccive. They differ only
in their method of treatment and disposal of the highly saline
contaminatad groud water. The treatment and deep well injection or
reinjection into the Calumet aquifer altermative (4C) may substantially
recduce TV of contaminants in the ground water prior to deep well
injection.

Orzanic cxrpouds would be removed by stripping and carbon abso_ption.

If residuals fram this treatment are incinerated, this would provide
permanert treatment of these contaminants. If they are lamdfilled, the
disposal may not be considered any more permanent than deep well injection
without treatment. If cyanide treatment is required, a chlorination
process may be used, which shauld permanently Jdestroy the cyanide. Metals
may be removed by precipitation. The metals sludge would be ilamdifilled
but may require solidification first. This disposal may not be considered
more permanent than deep well injection without treatment.

Reinjection into the Calumet aquifer would be acceptable %o U.S. EPA if it
meets CAls ard is conducted in a manner thet will not spread the salt
plume. However, deep well injection is preferable because it would remove
the salt cumtamination from a usable aquifer.

The evaporatian altermative (4E) would reduce the volume of all
contaminants ard the toxdicity of contaminants in the blow down by
incineration. However, extensive treatment of the salt cake would
likely be required prior to land disposal wder the RCRA lard Dispcsal
Restrictions. If such treatment is not required, alternative 4E would
include disposal of significant quantities of hazardous wastes in off-
site landfills.

The deep well injection without treatment altermative (4A) would not
reduce ™V of contaminants in the grourd water. However, if a petition to
allow lard disposdal is approved by U.S. EPA, this alternmative should
provide permanent human health and envirommental protection since the
petition must deronstrate that there will be no migration from the
injection zone while the wastes rerain hazardous. In addition,
altermative 4A is considerably less expensive than altermative 4C.
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X. THE SELECTED REMEDY

U.S. EPA selects either altermative 7 or 8 for impiementation at Midco I.
These altermatives are described in Sections XIII and IX. Altermative 7
will be implementad if ~ petition to allow injection of waste praubited
under 40 CFR Part 148 Subpart B is approved by U.S. EPA. In this case,
the permanerce of the remedial action would be considered equivalent to
alternative 8, and alternative 7 is less expensive. If a petition is not
approved, alternative § mist be implementad. Alternative 8 may include
desp well injecticn of the salt contaminated ground water or reinjection
of the grard water into the Calumet aquifer.

The selected altermative will also include site access restrictions and
deed restrictions, as appropriate. Either alternative will include
treatment of the scurce by a cambination of SVE ard S/S. This is the
least expensive alternative that will permanently reduce ™MV of the
source, and pe fully protective of mman health anc the envirorment.
However, implemertation of this socurce remedial action depends on the
results of the treatability tests for S/S. If the treatabilicy tests show
that S/S will not provide a significant reduction in mobility of the
hazardous substances of concern, the ROD will be reopened ard a different
sOurce control measure will be selected. A more detailed cost breakdown
for these alternat ves is in Tables 15 ard 16 in the Apperdix.

Clean Up Action Levels (CALs):
Soil Clean Up Action Levels:

All subsurface materials affected by the site or by Midoo operatians that
excead army of the following risk-based levels will be treated:

CQumlative Lifetime Carcinogenic Risk =1x 107
Quulative Chronic Narcarcinogenic Ldex = 1.0
Subchronic Risk Irdex = 1.0

In addition, cortaminated surface sediments withun the area shown in
Figure 14 that exreed the above levels will be excavated and treated.

Grourd Water Clean Up Action levels:

All portions of the Calumet aquifer affected by the site or by Midco
operations that exceed any of following risk-based levels will be
recovered ard treated (except as provided for 1n  the subsequent
discussion). The grood wetsr punplng, treatment ard disposal system
shall contimie to operate until the hazardous substances in all pertions
of the Calumet aquifer affectead by the site or by Midco operations are
reduced below each of these risk-based levels (exvept as provided for in
the subsequent discussion). Applying the CAls throughout the contaminated
plume 1s c.nsistent with F.R., Vol. S3, No 245, p. 51426.
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Qumlative Lifetime Carcinogenic Risk = 1 x 107°

Qumulative Noncarcinogenic Index = 1.0

Subchronic Risk = 1.0

Primary MCIs (40 CF™ 141)

Chronic AWQC for protection cf aquatic life multiplied by a factor of
3.9 (to account for dilution)

Evaluation of Attairment of CAlLs:

The risk levels will be calculated fram the soil and ground water
analytical results using the assumptions listad in Tables 2, 3, 4 and 5 in
the Apperdix (except that in place of the average site concentration,
actual measured soil and ground water concentrations in each sample
location will be used, and soil ingestion rates for chronic exposures of
0.2 gram per day for ages 1-6 ard 0.1 gram per day for older age groups
will be used), the procedures in the Superfurd Public Health Evaluation
Manual ard U.S. EPA's most recently published carcinogenic potency factors
ard reference doses.

For inorganic campourds in groud water, the analytical results from
filtered sarples will be used. The analytical procedures will at least
reach the analytical detection limits listed in Tables 17 and 18 in the
Apperdix. Constituents that are not detected shall not be included in
risk calailations. Constituents that are detected below backgrourd
concentrations identified in Tables 17 and 18 shall not be included in the
risk calculations.

If only cne constituent is detected in ground water at a concentration
that is calculated to potentially cause a lifetime, incremental
carcinogenic risk of 1 x 103 or greater, ard an MCL '.as been pramlgated
for this constituent pursuant to 40 CFP 141, then the MCL will be the CAL
for that constituent. In addition, that constituent will not be used in
the cumlative risk calaulation.

JUSTIFICATION FOR USE CF 10~5 RISK LEVEL:

Use of the 1 X 10~> lifetime, cumulative carcinogenic risk level is
recarrended for the ground water CAL as opposed to the 1 X 107 level
because there are rultiple contaminant sources that are affecting the
Calumet aquifer in the vicinity of the Site. In addition, the 1076 level
is generaliy well below the analytical detection limits for the
constituents of concern.

CRITFRIA FOR CONTFOL OF AIR EMISSIONS:

Each separate source of air emissions shall be controlled to prevent
egosures to the nearest resident ard workers on adjacent properties fram
causing an estimated cagmlative, incremental, lifetime carcinogenic risk
exceedirg 1 x 10~7. Since there are multiple operations that cause air
emissions, each must be controlled to the 1 X 10”7 carcinogenic risk level
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to assure that the total risk will be less than 1 x 1075, The following
operations will be considered separate sources:

1. Subsurface soil nxx:avatmn ard hardling;
2. Emission from SVE;

3. Bnissions frrm §/S;

4. Bnissions frum grourd water treatment.

The risk levels will be calculated using conservative assumptions, the
procadures in the U.S. EPA Public Health Evaluation Marmal and Exposure
Assessment Marual, and the most recent U.S. EPA published carcinogenic
potency factor. The emissions must also be controlled to prevent any non-
carcinogenic risk either on-site or off-sitse. Fugitive dust must be
controlled in campliance with State of Indiana requirements.

RITERIA FOR DISCONTINUATION OF SOIL VAPOR EXTRACTION SYSTEM.

The soil vapor extraction system shall be operated until the following
criteria is met:

1. Until the solidification operation will meet the criteria for air
emission defined above:

2. If soils are excavated and solidified, until applicable treatment
stardards for VOCOs in 40 CFR 268 will be met following
solidification:

3. If soils are solidified in-situ; until grouod water CAls will not
be excesaded due to leaching of WC's frum the solidified mass.

The selected remedial actions will be protective of human health and the
enviromment, will attain applicable or relevant and appropriate Federal
and State requirements ard are cost effective. The remedy satisfies the
statutory preference for remadies that employ treatment that reduces
toxicity, mobility or volume as a principal element ard utilizes permanent
solutions and alternmative treatment technologies to the maximum extent
practicable.

The State of Indiana is expectad to concur with the selected remsdial
actions. Although there is scme public concern about the deep well
injection cperation, it is believed that the protective msasures required
irn U.S. EPA's Underground Injection Control Program coupled with source
(so0il) treatment provide a more acceptable techrology for the cammumity
than the further degradation of the existing Calumet aquifer or the Grand
Calumet River.

Becanuse the remedy will result in hazardous substances remaining on-site
above health-based levels, a review will be comducted within five years
after camencement of remedial actions to ensure that the remady contimues
to provide adequate protection of human health and the envirorment.
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APPENOIX TO MIDOD I REXORD OF DBCISION
Table 1: Concentrations in Various Envirommental Media
Table 2: Stardard Parameters Used for Dosage
Table 3: Fotential Exposure Pathways for the Midco I Site
Table 4: Routes of Exposures Used in Calculation of Intakes

Table 5: Characteristics of Subchronic/Chronic Exposure
Scenarios

Table 6: Midoo I location Specific Requirements
Table 7: Midon I Action Specific Requirements

Takle 8: Altermative's Compliance with Applicable Laws and
Regulations

Table 9: Camparison of Concentrations of Inorganics in Sub~-
surface Material at Midoo I with Concentrations in Listed
Hazardris Wastes

Table 10: Effectiveness Evaluaticn of Alternatives

Table 11: Implementability Evaluation of Altermatives

Table 12: Detailed Analysis Summary

Table 13: Midco I Estimated Costs in Millions of Dollars and Time
to Implement

Table 14: Midoo I Table of Effectiveness and Implementability
Table 15: Altermative 7 ... Cost Estimate

Table 16: Altermative 8 ... Cost Estimate

Table 17: Grouxd Water Clzamp Action Levels

Table 18: Soil Cleanup Action lavels

Table 19: Lard Disposal Restriction Treathment Standards for Waste
Cateqgories FOOl, F002, FO03, FOO5 (frun 40 CFR 268.41)

Table 20: Proposed land Disposa. Restriction Treatment Standards for
Waste Cateqgories F007, FO08, FO009 (fram F.R., Vol. 53, No.
7, p. 1068)

Table 21: Alternative Treatability Variance Levels ard Technologies
for Structual /Aunctional Groups
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Responsiveness Summary
A Guide to the Undergrauxd Injection Control Program in Indiana

Waste Treatment Results for Inorganics
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- Tadle 2
1 1 ‘ ‘ ‘ ! { ' ’ b
’ . ’ ? * » . 1 ‘
TABLE ¢
Siandard Parameiers Used lor Caizulation of Dessge aad intahe
P o arveter Adun Chvid age 612 Chvis sge 24
Prysical Cheroctoristice
Average Body Weght 09 (1.2} 2% 164 (3}
Aversge Surtace Ares 18150 am2 (1) 10470 am2 (3) €380 am2(3;
Activtty Charscleristics
Amaunt ol wamr ingesd Dasy 2y (1) e (2) 1 b (D)
Amount o! As Breated Dady 0mI(1) 11 md (1) Suxd )
Amount of Feh Careumed Dasy eSg(")
Sod ingesd (Pxm) Desly 10g(1)
Fraguency o Wamr Use ity Sewnmeng 7 amyer (1) 7 doyeiye (1)
Owraton of Exposise Whie Sevrwng 2.6 vy (V) 26 vwany (1)
Pescange of Surtace Ares invnersed 08 () 00 (4) 08 (4)
Wheie Baffery
wangth of Exposure Whie Bathng 0 mn (3) 30 man (3) 0 men (5)
Lang® ol Adduonai Exposure Aher Bathnng 10 man ($) 0 s (S) 0" (S)
Amount of Az Breahed Whis Batheng SS m3 (1).(S) A0 m3 (1).(9) M m(1).(S)
Valure of Shower stall IMmI(S) ImI (%) I (35)
Voasme of Befveom 10 mI (S) 10 m3 (3) Wml (3)
Vahame of Wasr Used Whiis Showenng 200 Sawra(S) 300 hmrn(s) 200 menn(9)
Meseriel Charocteriodce
Ousi Adherence 0 S! myrom) (6)
Taruier Rabo of Cararrenant From Wassr 1710000 (4)
» A
Mess Fiun Raw (wawr based) 0 20 S mgiem2nY (1)
(13U S EPA 19062
{US EPA October 1986
(NS EPA 19850
(41'JS EPA 19040
iS) Syrmms_ 1986
(6) Lopow 1974
-
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Eiposuie Scenario/

Tasble 6-93
Migco I

49

RAoutes of Exposure Used in Cotculation of Intskes

Eaposed

Routes of Exposure

Table 4

Eiposed Population Subpopulstion Dermal ingestion fnhslstion
On-v's Chig 612 Pay n soil Orinking water Househo!d ar
Play i surtace water Bathung
Sathing
Chid 2-6 Play n ol Drnking water Mousehoid au
Sawtning Prca Baiting
AaJit Recraaton in suriace Dnnung Watar Household air
water Bathng
Baining
Nea o3 Res.Jence Chilg 6-12 Play n soul Houseno!Z ar
Play »n sirface water
Chud 2-6 Play n so! Pica Househa'd ar
Adu:t Recearon n surface House=2'd ar

waler




Tab'e §

Route ol Esxposure

Deimal

ingesiton

Medis Activity
Sl Play
Surface Waler  Recieation
(Wellands area
cnly)
Gioundwaler  Showernng/
Balthing
Soil Pa
Groundwater Dunking
wales

Population
Child ago 6-12

Chid age 2.6

Chitd age §-12
Aduht

Chid age 6-12
Chio age 2-6
Adult

Chiid age 2-6

Child age 6-12

Chwid age 2-6

Aduit

Jable 69
Midco 1
Characleristics of Subchionic/Chionic

Exposure Scensrios

Subchronic Exposure
Scenatlo Chearactleristics

Thvee erposute evenis (hands
only wilh incidental lngeshon ol
.1 g) a1 avetage conceamiaton
of one svent a1 highest conc.,
whichevei s gieates!

Thies howes of exposure (20% of
body) al aveiage concenualion

o1 one hour at highest concentiakon,
whichever is grealest®®

One howr ol esposure {80% ol body)
al average concentiavon of 20 min
al hughest concentrauon, whichever
is greatest

S grams per day at aveidge
ccnceianon of 2.5 grams at
highest concentrauon, whichever
Is greatest

J kleis al average concentiation O+
1 bier at highest conceniiavon,
wiichover Is greatest

6 Weis 31 a/e1age concenitauon of
2 Wers at ighest concentrahion,
whichoves 15 greales)

Chronic Exposure
Scensrle Characleristics

One s1posure svent (hands onty
with Incidental ingesson of .t g)
per day, 150 Cays pel year,
8l aveiage Concentralon

One hour of exposure {20% uf
tody). 150 days per year, 8t
BVE12Q0 CONCOMIZNGN

20 mnutes of eaposwie (80° . of
body) »! average concemiakon
365 daywyear

25 grams per day, 150 days per
yoas, sl average concentiakon

1 bior per day, J65 days pet
YOI, Al JVEIQE CONCONIAWON

2 wieis per day, J65 days per
yoar, al aveiage conceniianon

0ot



Table 6-9 (conl)
Midco 1
Cheracteristics ol Subchronic/iChronic Exposuwie Scenarios

inhaistion Combined SawW Hame Cluid 399 612 24 hours ol exposure 300 melurs
Surlace Wates Child age 2 6 from souice sl avetage piadicied
tmussion omission 1ale ot 22 hows al

highest predicied emission (ate,
whichever i3 greatesl

Home Aduh 24 hours of exposuie J00 melers
fiom souice a1 average predicled
emission 1aie of 16 howrs M
hghest piecicied emission jale,
whichever I3 grealest

Gioundwaler Shewsenng/ Cvd age 612 One howr of «2poswe
Hathing Chilct age 26 st average ccncenltakon of 20 min
Adult al highest concen‘tation, whichevert
Is greaiest
Home Chikt aye 6-12 18 houts ol exposuie at 0001 x
Ciuid age 2 6 the average gic undwaler conc.

o 22 hows a1 .0001 z the highest
concentialion, whichever i3 the
greatest

Adull 24 houwrs ol expoiure al .0001 »
the average groundwaler conc.
of 16 hours at .0001 x the mghes!
concumiaion, whichever is he
grealest

18 hours ol exposure, 365 days
pef year, J00 melers hiom scurce
atl aversge predicied emissuon (ale

16 hours ol exposwe, 385 days
pot yoar, J00 meters iom souce
8! average predicied emission 1ale

20 minutes of esposwre, 365 days
per yoar al average concentrabon

16 hours of exposure, 365 diys
peor year, a1t 0001 x the avetage
gioundwaler concemialion

16 rours of eaposwne, 3uS days
per year, st 0001 x the average
gloundwaler concenisation

195
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TACLE 1-15

MIDCO 1
ACTION-SPECIFIC REQUIREMENTS
Pag~ . of 9
Action Requirement and Citation
Air Stripping Proposed standards for control of emissions of volatile
organics.
Cazz ~g Placemenrt of cap over was!e requires a covo©

Czrmsniidation

designed and constructed to:

o Provide long-term mimimization of migratior of
liquids through the cappec area;

o Function with mimimum maintenance;

o Promote drainage and minim:ze erosion or abrasicn
of the cover;

o Accomodate settling and suybsicence so that (he
cover's integrity is maintained; and

o Have a permeadbility less than or equal (o the
permeanility of any bottom liner system or natural
subsols present,

Eliminate {ree liquids by remova! or solid.fication.

Restrict use of property as necessary to prevent
damage to cover,

Preveat run-on and run-of{ {rom damaging cover.

Stadbilization of remaining waste to support cover,
(40 TFR 264]

Placement on or in land outside unit bou~da- -y o
area of conramination wil' rrigger land drsposy
requirements and restrictions.

{46 CFR 268 (Subpart D)



Action

TABLE 1-15 (continued)

Page 2 ¢cf 9

Requirement and Citation

Direct Discharge
of Treatment
Systern Effluent

Use of best available technology (BAT)
economically achievable is required to control
toxic and nonconventional poliutants. Use of bes:
conventional pollutant control technology (BIT) s
required to control conventional polictanis,
Technology-based limitations may be determinec or a
case-by-case basis.

(40 CFR 122.44(a)]

Applicable federally approved state water quality
standaras must be complied with. These stancarcs
may be in addition 1o or more stringent than other
federal standards under the CWA,

(4C CFR 122.44 and state regulations approved under
43 CFR 131]

Applicable federal water quality criteria for the
protection of aquatic life must be compliec w.in
when environmental factors are being consicered.

(52 FR 30784)

The discharge must conform 1o appiicac,s warer
quality requirements when the discharge affecis a
state other than the certifying state.

{40 CFR 122.44(d)

The discharge must be consistent with 1he
requirements of a Water Quality Management Pian
approved by EPA,
(4 CFR 122.44(d)]

D'scharge limitations must be established for all toaic
pollutants that are or may be dischargec at levels
greater than that which can be achievecd by
technology-based standards.

[40 CFR [22.44(e))

Develop and implement a BMP program anc
incorporate in the NPDES permit to prevent the
release of toxic constituents to surface waters.

{40 CFR 125.13C)
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TABLE 1-:5 (continued)

Page 3 o¢ 9

Reguirement and Citation

The BMP program must:

o Establish specific procedures for the contro. of
toxic and hazardous pollutant spills;

o lInclude a prediction of direction, rate of fisw,
and total quantity of toxic pollutants whe-e
experience indicates a reasonable potentias for
equipment failure; and

o Assure proper management of solid and hazarcous
waste in accordance with regulations promuigaiec
under RCRA.

{40 CFR 125.104)

Discharge must be monitored to assure compliance.
(40 CFR 122.44(1)]

Approved test methods for waste constitye~'s (2 :e
monitored must be followed., Derailed recu.-emen:s
fo- analytical procedures and quality contro's ar-e
provided.

Sample preservation procedures, container materials,
anc maximum allowable holding times are prescrites.
(40 CFR 136.1-136.4]

Permit application information must be sub-.tied
includinrg a description of activities, hsti~g of
environmental permits, etc.

{60 CFR 122.21]

Monitor and report results as required by permi:.
(40 CFR 122.44()]

Comply w.(h additional permit conditions.
(40 CFR 122.41(1)]
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Req irement and Citation

Discharge to POTW

Uischarge of Dredge and
Fiil Material to
Navigable Waters

Pollutants that pass through the POTW withou:
treatment, interfere with POTW operation, o
contaminate POTW sludge are prohibited.

Specific prohibitions preciude the dischargs of
poliutants to POTWs that:

o Create a fire or explosion hazard in the POTW;
o Are corrosive (pH <5.9);
o Obstruct flow resulting in interference;

o Are discharged at a flow rate andor
concentration that will result in interference;

o lIncrease the temperature of wastewater enterg
the treatment that would resuit in interfere~ce
but in no case raise the POTWN ~ficen:
temperature above [C4°F;

Discharge must comply with local POTW preireat—en:
rogram; and
40 CFR 4(3.5 and local POTW regulations)

RCRA permit-by-rule requirements must be co~.plied
with for discharges of RCRA hazardous wastes 1o
POTWs by rail, truck, or dedicated pipe.

(40 CFR 264.71 and 264.72]

The four conditions that must be satisfied before
dredge and fill is an allowable ajternative are:

o There must be no practicable alternative;

o Discharge of dredged or fill material must not
cause a violation of state water guality standarcs,
violate any applicable toxic efflusnt stanca-c:,
jeopardize <n endangered species, Of njJure a
marine sancruary;

e e




Action

%{/TABLE 1-15 (continued)

Page 5 o¢ 9

Reguirement and Citation

Excavation

Ground Water Diversion

Incinerat.on (On-Site)

o No discharge shall be permitted that will cause ~r
contribute to s.gnificant degradation of the water;

o Appropriate steps to minimize adverse ef’ex:s
must be taken; and

o Determine long- and short-term effects o~
physical, chemical, and biological components of
the aquatic ecosystem.

{s0 CFR 230.10 and 33 CFR 320-33C)

Movement of excavated materials containing RCRA
hazardous wastes to new location and placement in or
on land will trigger land disposal restrictions.

Excavation of RCRA hazardous waste for construce,o~
of slurry wall may trigger cleanup or land disposa.
restrictions.

Aralyze the RCRA hazardous waste feed
(40 CFR 264.341]

Dispose of all hazardous waste and resicues includig

~ ash, scrubber water, and scrubber sludge,

(0 CFR 264.351)
Performance standards for incinerators:

o Achieve a destruction and removal efficiency of
99.99 percent for each principal organic haza-cous
constituent in the waste feed; and
(40 CFR 264.343]

o Reduce hydrogen chioride emissions to 1.3 kg™~
or | percent of the HCL in the stack gases
before entering any pollution control devices.

{40 CFR 264.342]
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Action Requirement and Citation

Monitoring of various parameters during operatio~s of
the incinerator is required. These paramete-s
include:

o Combustion temperature;

o Waste feed rate;

o An indicator of combustion gas velocity; and

o 'arbon monoxide,

Special performance standard IBr incineration o!f
PC8s.

[0 CFR 7611.70)

Special requirements for incineration by Indiaca

Department of Environmental Management, includi~g 2
trial burn and extensive sampling.

Lane Treatmen: Ensure that Hhazardous constituents are deg-aze:z,
trans{ormed, or immobilized within the ‘treat—s-:
zone.

(40 CFR 264.271]

Maximum depth of treatment zone must be nc rmc-e
tnan 50 feet from the initial soil surface, anc more
than 3 feet abuve the seasonal high water tabdle.

[4C CFR 264.271]

Demonstrate that hazardous constituents for eac»
waste can be completely degraded, transformec. cr
immobilized in the treatment zone.

(40 CFR 264.271]

Minimize run-of{ of hazardous constituents.
(40 CFR 264.273)

Maintain run-on and run-of{{ controls and manage~e-:

system.,
(40 CFR 264.273]

Unsatyrated zone monitoring.
{65 CFR 264.281)

Special requirements for ignitable or reactive was:ie.
(40 CFR 264.282]
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Regquirement and Citation

Jlurey Watl

Treatmen:

Lngerground [njection
of Wastes and Treated
Ground VWater

Special requirements for incompatible wastes,
(40 CFR 264.282)

Special requirements for F022, FG2i, FG22, FLl3,
F026, and F027 wastes.
(40 CFR 2¢4.283]

Excavation of RCRA hazardous waste for construstion
of slurry wall may trigger cleanup or land dispasa,
restrictions.

(40 CFR 268)

Proposed standards far miscellaneays units regu -e
new  umils 1o satisty environmerta! performarce
standarcs by protection of ground water, s_-fa-e
water, and air quality, and by limiting surface a-:
subsurface migration,

Treatment of wastes subject to ban on land c.scosa
must artain jevels achievadble by best demons:irace:
availabie treatment technologies (BDAT} {or eacn
hazargous constituent in each listed waste,

{40 CFR 268.10-13]

BDAT standards for spent soivent wastes are bases
on one of four technologies. Any technology ma. be
used; however, if it will achieve the concentration
leveis specified.

[RCRA Sections 300u{d)e)le)d)

42 L.S.C. 6924(d)(3).(eX )]

UIC program prohibits:
[9 CFR 166.]12]

o Injection activities that allow move~ent 9!
contaminants into underground sources of drinning
water and resuits in violations of MILs or
adversely affects health; and

o Construction of new Class IV wells, and operar:c-

and mawntenance of existing - ~lis,
(40 CFR 164.13)
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Requirement and Citation

aa—

Wells used to injec' contaminated ground wate:r 1na:
has been treated and is being reinjected in:y t-e
same formation from which it was drawn are no°
prohibited if activity is part of CERCLA action.

(40 CFR 144.13)

All hazardous waste injection wells must comp'y w.'=
the RCRA requirements, !
(40 CFR 144.16)

Owners and operators mus::
{40 CFR 144.26-27]

o Submit inventory information to the cdirector of
the state UIC program;

o Report non-compliance orally within 24 hou-s: a~z

o Prepare, maintain ard comply with piugs."5 a-c
adbandonment plan.

Monitor Class 1 wells by:

o Freguent analysis of injection fluid;

o Continuous monitoring of injection pressure;
o flow rate and volume; and

o Installation and monitoring of ground water
monitoring wells,

Applicants for Class 1 permits must:
(¢0 CFR 144.55)

o ldentify all injection wells within the area of
review; and

o Take action as necessiry to ensure that such
-

welis are properly sealed, completed, or abancorel
to prevent contamination of USDW,

T
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TABLE 1-13 (continued)

Page 9 of 9

Requirement and Citation

Criteria for determining whether an aquiter may be
determined to be an exempted aquiler include curren:
and future use, yield, and water  Quaiity
characteristics.
[40 CFR 146.4)

Case and cement all Class | wells to preve~:
movemenrt of iluids into USDW, taking ino
consideration well cepth, injection pressure, hole size,
composition of injected waste and other factors.

Conduct appropriate logs and other tests during
construction and a descriptive report prepared and
submitted to the UIC Program Director.

Injection pressure may not exceed 3 maxinum leve.
designed to ensure that injection does not initiare
new fractures or propagate existing ones and za.se
the movement of fluids into a USDW,

{40 CFR 146.13]

Continuous monitoring of injection pressure, f{low
rate, and volume, and annual pressure, if reguirec.

Demonstration of mechanical integrity is reguired
every J years.

Ground water monitoring may aiso be reguired.
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MIDCO I

ESTIRATED COSTS IN MILLIONS OF DOLLARS
AND TIME TO IMPLEMENT

ANNUAL 03M
ALTERNATIVE PRESENT WORTH  CAPITAL COST CosT
_ 1. No Action 0 0 0
2. Cap 3.4 2.0 0.15
3. Containment 4.7 3.2 0.16
REMEZIES TYAT DIRZIITLY ADDRESS GROUNDWATER

; S5, Deep well 5.8 4.0 0.19
4C. Treat an2 .

) Deep Well 8.9 4.0 0.53
42, Evacaration 6.4 2.1 0.45
RIMETIIS THAT DIRICTLY ADDRESS SOQURCE

_.AL Llang€ilnd 9.7 8.2 0.15
§2. incineration: 13.6 12.2 0.15
37, Sotidifizationi 7.6 6.2 0.15
§3. yitrificasion 10.5 9.1 0.1%

REMIZIES THAT DIRECTLY ADORESS SOURCE AND GROUNDWATER

€. Comdines 5gl
with 3 10.0 8.6

7. Lombines &%
with 44 10.6 8.9

8. Combines SEI
with 4C 13.7 8.9

9. Comhines sgl
with &€ 11.4 7.1

lexcavation for these alternatives is preceded by in-situ vapor extraction,

0.53

0.45

YEARS TG

DESIGN AND

CONSTRUCT
0

2

4

TABLE 13

YEARS TG
COMPLETE
ACTION

3

1

30

0



Will (ontaninants Migrate
Alternative  Off-site in Gound Water?

1. o Ation
2. Gap

3. Containnent

REMEDIES THAT DIRECTLY ADIRESS GROUMUWATER

Yes

Yes

to

4A, Oeep Well

4C. Treat and
Deep Well

4t. Evaporation

'REMEDIES THAT DIRECTLY ADDRESS SOURCE

No

No

to

SA. Landfil)*
5C. Incineration®
SE. Solidification”

5G, Vitrification

Yes

Yes

yes

Yes

HIUCD

IASLE OF LFTLCTIVIINSS ND DALDARNTABILITY

will Action Result in

R-canpl iance with State

or federal Standards?
Yes

Yes

N

Yes
Yes
Yes

Yes

Will (ontaninants of
fotential Health Concerm
Ramain tn the il or
Coud Witer?

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
Yes

Yes

Will a Significant

Arount of Off-site  Ave Significant
Implementatlon
Problems Expected?

Hazardous Waste
Disposal Occur?

N

Mo

Yesd

Yesd 8

Yesd
Vesa
YesH

Yes8 9




(2]

REMEDEES THAT DIECTEY AERESS SIORCE ND (RURKLATTER

6. (5¢ +3)° N to Yes
7. (SE + 8A)* 1 Ny )
8. (56 + aC)" N W N
9. (5C » at)" Y N N

*txcavation for these altermatives is precedd by in-situ vapor extraction,
lazarduus Vaste Disposal in Qeep Aguifer.
25nall anounts of precipitated metals and s, ent carbun may be landfilled,

Joa1t cake cuntaningted with metals, cyanide and sane organics will be Tandfilled,
Organic liguids will be incinerated.

44nall anounts of liquids frun in-situ vapor extraction will be incinerated,
Sapproval under CERCLA is unlikely.

6The long tem effectiveness of the slurry wall is wwertain,

TMay be prublans obtaining approval for deep well injix tion,

Bpmmd voter usage restrictions difficult to wplonent,

Iprocedures are not proven in a full scale projct, High water table may
cause difficulties during contruction,

ol

A
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- TABLE 4-15

ALTERNATIVE 7

r
.
an

GCROUND WATER PUMPING AND DEZP WELL INJZCTION WITH IN-SITU VAPUR EITRACTION

AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION
COST ESTIMATE

Site/Process Preparation $ 6,572
Soil/Sedizent Handling/Treatzen: 3,227,00 .
Cround wacer Handling/Treatden: 1,687,400
Site Restoration 101,250
Access Rest-iction 24,333
Monitaring Systex 149,630
CINSTRUCTION SUST2TAL $ 5,1906,3.0
Conzingeniies 2,078,724
CONSTRUCTION TCTAL $ 7,275,55-
Peraitting 135,002
Servi:zes During Coastructicn 725,02,
elisting 155,022
tngineering 725,002
STAL CAPITAL COST $§ 9,011 v 0.
ANNUAL OPERATION AND MAINIENANCE $ 188,000
TOTAL PRESENT WORTH $10,728,0C2

(10Z discount rate, 30-year life)

See Appendix D for detai.ed cost information



TABLE 4-16

ALTERNATIVE 8

GROUND WATER PLMPING, CROUND WATEZR TRZATMENT TO DRINKING WATER QUALITY

¢

Tatle 16

P

EXCEPT SALINITY, AND DEZP VWELL INJECTION WITHE IN-SITU VAPOR EXTRACTION
ARD SOLIDIFICATIOR ABOVE GROUND WATZR ELEZVATION

COST ESTIMATE

Site/Process Preparazion
Scil/Selizern: nandl{ng/Treatment
Crou=nd

Warer Handling

Cround Water Treazs=en:

Size Reszorgzicn

Azcess Res:riz:ion

Monltoring Systez
CONSTRUCTION SUBTITAL

Conzingencies

-
v sAe

CONSTRUITICN
Perziiiing
Servizes During Conmstruztin-
Deiiszing
Engineering

TCTAL CAPITAL COST

ANNCAL OPEPATION AND MAINTZINANCE

TOTAL PRESENT WORTH
(102 discoun:z rate, 3I0-year l1ife)

See Appendix D for dezsiled cost information

* o, L oaes - LIPSO A S P l”"‘.', SN |
s~ s L‘:ﬂd 0.:,{(0/ K"“f/"'(f'ﬂ //, ‘f)m‘,.f

/

[

$ 6,973
3,227,020
1,187,632

[
120,282

24,550
1.9,620

§ 5,708
2,068,332,

§ 7,135 13-

185,022
778,002
182,328
775,00
§ 9,09-,002
§ 525,0C

§13,989,000

.
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Table

TABLE 1.6 (PAGE 1 OF 2)

ninco 1
GROUND WATER CLEANUP ACTION LEVELS

Delection Cleenup
Limite Action Leve]
Zomaoung (ug’l? {ug’)) Basis
Arseric 10 é Ground weter background concentretion (95% I
Barium 39 118 Ground weter background cencentretion (93% LI.°
Cedmium S 0.23% Noncercinogenic tisk from the eite (all med.s <.
Chromium 10 [} Cround water background concentretion (9%% UC,
Copre: 50 Chronic Water Quality Criteria for the protezt:c~ o
fresnwater 1ife, with @ dilution fectar of .85
(fzom Midco 1 Remedis! Investigation Repori ,
lowest Jdetected hardness,
lrom 3,889 Ground water background concentrationr (95% Ul.:.
Leas 13.5 Chronic Weter Quelity Criteris for the protect:on ¢
freshwater life, with o dilution factar of 3.9%,
lowest detscted hardness,
Mange~ese 1,409 Ground weter Deckground concentratinn (9%% UWC. ',
MerILs. c.2 0.0462 Chronjc Water Quality Criteria for the proteci.s~ ¢
freshwater 1ife, with » di.ution factor of 3.8¢
\izwe! 58 Cround weler background concentration 95% I_°
Sele~iu~ bl 1.4} Norcercinogenic tisk from the site (el ~wecis <.
Silver 10 0.462 fhronic Weter Quality Criteris for the protezt:cn c¢f
freshwater Jife, with o dilution factor o’ 3.85.
X ol TR %2 4.33 Ground water background concantrgtion [95% CI.’.
MR 7 .0 Noncareinagenic risk fram the stite (8!l med-e’ (1,
Zvamace 10.8 Cround water background concentration (95% \CU°
vinvl chjorice 1.9 1.32 Cround water Background conzentration [9%% UCL .
[ MERET ALY LY 10 Cround weter Deckground detection limit,
“et~v]ere chloride $ 1.3 Ground weter Declground concentrstion (95%)ul.".
Acesone 1.1 Noncarcinogenic risk from the site (al] med.e’ <.
Certon disulfide b 0.25%3 Noncsrcinogenic tisk from the site (el] mec:s’ <I.
1,1-01ch]oroethene 1.3 0.00016% Catcinogenic risk from the site (sll medis) <] E€-Cs.
1.1-Cic~loroetnene 0.7 0.00808 Carcinogenic risk from the site (sl] wedia) <l £.lso.
Trens-],2-dichloroetnere 70 Maximum Contem:nant Level Gcal (ptoposed).
Cniotoform 0.% 0.0027% Carcinogenic risk from the site (all mediad <) £.0¢.
1,2-01chjoroethene 0.3 0.00191} Carcinogenic risk from the site (sl) media) < L.
2-8utarore 10 8.4 Noncercinogenic risk from the site (all medis <.
i,1,1-"ricnloroethene 21.9 Noncercinogenic tisk from the eite (all med:a’ <1.
Trizmloroethene 1.2 0.01%9 Carcinogenic tisk from the eite (el] wedis’ <1 (-U6.
Benzene 2 0.00601 Cercinogenic tisk from the »ite (a1l medis) <1 £-06.
2-mexarone in Ground weter bDackground detection limit.

=~

"o
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TABLE 1-6 (PAGE 2 OF 2)

Detecticn Clesnup
Limite Action Level

Sompoura fug i} (pg‘l} Bas:s

4-Methyl-2-Pentagnane 10 2.$ Noncarcinogeric risk from the site (al) %ez. 3" ¢,
Tetracn]loioethe~e g.3 0.0:19 Carcinogenic tisx from She site (@}l me=.g < I.ls,
Toluene 7..8 Norcarcinagenic risk from the site (8.l mez.a ‘..
fenvibenzene 11.1 Noncercinogenic risk from the site (i) mez.p <.
Uvienes 55 Noncsrcinogenic cisk from the site ‘8ll me:z. 3 <.
Prenz! 4.46 Noncarcinogenic risk from the site “all -2,y ¢
813 2-cnisroetny] einer 1© 0.0001%8 Catcanogenic risk from the nite (8ll mez.s” < T.l..
8e-n 1 alzono!l 10 Ground water beckground detection li=it.

reso. 10 $.5%7 Noncarcinogenic risk from the site (8l =ez: <.
Nitrosenzene 13 Q.0839 Noncarcinogenic risk from the site (all mezia <.
Isgomzro~e o] 0.1%9 Cerzinogenic riesk from the sate (eil mezia' <l E-1:.
2.,4<Dimetny loren: 10 Ground weter background detsction lamit.
Eemzs.z Az bub Noncarcinagenic risk from the scle (8. ~ezia’ <
2.4-D:2nlaropneno 3.9 0.133 Noncarcinogenic rasw from the site (8ll =ez.s’ <.
Naprinalene : 2.3 Norcarcinogenic risk from the site ‘al]l -ez.a' <1,
N-NitrssaZionenviatite e 0.26 Cround water dackground concentratisr 'S4 T
Pe~tazniaropnen:, Je 2.19 ‘Zoncercinogenic risk from the site 3. “e*Z.a <
Big 2-etnylnesvli.o~tmalate L2 3.5 Ground waler bdackground concentration 33% I. .
cinZae .0 2.022569% Carcinogenic risk from the site (ail =e-.3 < {-I:
Coelzoen 0.32 0.3223.%9 Carcinogenic risk from the si%e (sl] mez.3 < T.l:
froc.- 0.25 D.2C934 Chronic water Quality Criteris for tre prctestiz =f

frestwater 1ife, with & dilution faczidt =7 3.39.

*2ra:vical gquantitation limits ss per USEPA "Test Methods for Cvelusting Solid Weste,” Jro €ditic-,

Se-8.5, Nov. 1986.

Yalues shown sre higher than the corresponding clesnup sction levels.

Therefose, the sctusl clesnup action leve. for eacn of these compounds is "nondelectadle.”

L.: Usges confidence Jimit of the sverage concentration (from Midco | Remedial Investization’.
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Table 18

TABLE 1.7 (PAGE 1 OF 2)

MIOCD 1

SOIL CLEANUP ACTION LEVELS

Detection Cleenup
Limite Action Level

Somoound {ug %g® (ug/kg’ Basis
Antimgny 2,940 Noncarcinogenic risk from the site (sll mezig) <,
Arsenuc 15,000 Surface s0il beckground asversge concentratis~.
Bgrium 233,000 Noncsrcinogenic risk from the site (al) mez.a <,
Berv!l:iu~ 319 Noncercinogenic risk from the site (el! mez.a’ <.
o T 2,770 Surface 80i, backqground aversge concentirtat.z-.
Cromm um 36,800 Noncarcinogenic risk from tre site (all media’ <,
Copoe- 48,907 Surface soll beckground concentretion 195% LI_ V.
Iro~ 13,700,0C2 Surface #0il beckground concentration (95% UC. .
Leac 146,000 Surfece s0il beckground concentration (95% UC.).
“arJanese 133,00C Noncsrcinogenic risk from the site (all mecia <.
LI TS 309 Noncetcanogenic risk from the site (all med:s’ (1.
Nigke! 47,002 Noncarcinogenic risk from the site (sll me2.a” (.
tia 6,990 Noncarcinogenic risk from the site (all mecia’ <,
veradiu~ 2,9 Noncarcinogenic tisk from the site (ell mec:a’ <.

limz

Tvanize

wet=y.e~e [n aride
Lzetzne

Teers-l,2.01zn 10090 Nene

2-8uterone

1.l -"rienloroet~ere
Triznleroetnene
Benze~e

2.Mexgnone
doMetry]-2-pentarone

Tetraznloroethene
Toluene
Cnlorodenzne
finvidenzene
Stvrene

Tvienes

Preng|
},4<012nlorobenzene
Creso!
N.Nvitrosodiprooviamine

1,2:2,022

47,023
2,272
47,500
$
97,200

17,920
1.9%C
587

10

7C, 300

33
973,000
32,0rC
289,000
b)

714,000
94,0CC
14.%
99}

330

Noncercinogenis risk from the site (all mecia’ <L,

Noncercinogenic risk from the site (ell meZ.a’ <
Carcinogenic risk from the site (8ll med:a’ ¢ £
Noncercinogenic risk from the site {all mezia’ ¢
Surface 30i} Deckground detection limit.

Noncarcinogenic risk from the site (all mec.ia’ <.

Noncarcinogenic risk from the site (sll medie’ <.

Carcinogenic risk from the site (all media' <} £.7¢,
Carcimogenic risk from the sits (all medis’ <] £.7:.

Surface soil background detection limit,
Noncarcinogenic risk from the site (ell medie’ <.

Cercinogenic risk from the site (ell media) <1 £.75.

Noncsrcinggenic risk from the site (sll mecie' <.
Noncercinogenic risk from the site {(sll mec:ia® <.
Noncarcinogenic fisk from the site (all medis’ <1.
Sutface sail beckground detection limit.

Noncarcinogenic risk from the site (sll med:s’ (1.
Noncsrcinogenic risk from the site (all mecia’ <l.

Carcinogenic risk from the site (sll medss® < £-Ts.

Noncercinogenic risk from the site (all media’ <.
Surfece so0il besckground detection lamit,



1

Detection Clesnup
Limite Actiof Level

Lompound {uqeg (ua/g® 88313
Isaphorone 4,150 Carcinogenic risk from the eite (s]] media) <] £04.
2,4-Cimetny phencl 330 Surface 8011 background dstection limit.
Benzoic scad 1,600 1,220 Noncarcinogenic risk from the site (8ll mez:s. <
Napnthalene 44,803 Noncetcinogenic rask from the eite (ell mes.a: <.
4-Chloro-3-Meiny [pnenc] 20 A7 Noncarcinogenic risk from the site (sll mes:a) 7!
‘-Methy lngphinalene 330 Surface soil backqround detection limit.

. —icenaontnens 330 Surfece soil background detection lamit.
Didenzm’uren 330 Surfece 8cil besckground detection limit.
Dietnylontnalate 330 &0 Noncarcinogenic risk from the site (ell mec.a’ <.
Fluorene 330 Surfece 801l background datsction lamit.
Pentachlsrophenc! 4,240 Noncercinogenic risk from the site (sll mecia) (1.
Prengrinrene 330 131 Surfece 801l bsckground concentrstion (95% LCL'.
Anthracene 330 Surface 80:] beckground detection limit.
Di-nadutylontnalate 26,302 Noncercinogenic risk from the esite (ell mec.s) <.
Flusraninens 255 Surfece 80il background concentretion (95%% UTL
Pyre~e 29 Surfece so0i] backqround concentratian (95% UC.).
Butvizen lont=alate 26,907 Yoncercinogensc risk from the site (sl. mecia’ <.
Se~rc 8 antnracene .58 - Surface 3011 background concentration {95% Ul. .
9.5 2-etnylnexyliorinalate 1,223 Carcinogenic risk from the site (81l me2is’ ¢ £-06.
Chrysere 238 Surface 30.i) dackqrcynd concentratisn [95% Il ..
Mi-meoziy.ontheliate 32 36,4 Surface soil background concentraticn (95% LIlL).

9 fluorentnene 24l Surfece 30il Deckground concentratisn [95% UCL,.
Benzo < fluarentnene 1% Surfsce so01l background concentration (9%% UCL).
8e~rm 8 pyrene » Surfece so1l background concentration (95% UCL:.
[rgena’l,2,3-ca pyrene 103 Surfece so0il beckground concentration (9%% UTL).
Qinsnzie,m aninracene 330 Surfece 301! beckground detection limit,

Be~zz'3.n, 1 perv]ene 108 Surface so01l dacxground concentration (9%% UIU°
Alzrin 2.7 1.0 Carcinogenic risk from the sile (al] mecia’ <l [-03.
Dielarin 1.3 1.06 Carcinogenic risk from the site (8ll media < €-Os.
Engrain s Noncercincgenic risk from the site (8l media’ <1.
Chlordane 4,100 Surface soil background concentretion (95% UCL).
PCas 80 2.21 Carcinogenic risk from the eite (all medis® <1 €-06

50

TABLE 1.7 (PAGE 2 OF 2)

*Practical quantitstion limits ss per USEPA “Test Methods for [valusting Solid Weste,” Irg Eadition,
w845, Nov. 1984, VYalues shown sre nigher then the corresponding clesnup ection levels.
Theretare the actusl clesnup sction level for esch of these compounds is "nondetectsdble.”

UC.: Uopes confidence limit of the averege concentiratian (from Tedle 13,



IAND DISFOSAL RESTRICTION TREATMENT STANDARDS FOR WASTE
CATEXORIES FOOl1, FOO2, FOO3, POOS (FROM 40 CFR 268.41)

CONSTTTUENT

acetone

n—-batyl alocohol
carbon disulfide
carbon tetrachloride
chlorcbenzene
cyclahexanone

1,2 dichloruberzene
ethyl acetate

ethyl benzene

ethyl ether
isocbutanol

methanol

methylene chloride
methyl ethyl ketone
methyl iscbutyl ketone
pyridine
tetrachloroethylene
toluene
1,1,l-trichloroethane
1,1,2-trichloro~-1,2,2
trifluorcethanc
trichlorcvethylene
trichloroflouramethane
xylene

§1

CONCENTRATIONS IN EXTRACT
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0.05

mg/1
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0.15

«

*A capacity variance is in effect for soil waste and debris until November

1990.



PROFOSED IAND RESTRICTIZN TREATMEND STANDARDS
FOR WASTE CATECORIES F007, F008, F009,
(FRM F.R., VOL, 53, NO. 7, P. 1068)

cyan@de (total)
cyana@e (amenable)

lead
nickel

cyanides (total)
cyanides (amenable)
cadium

lead
nickel
silver

S
VA

TOTAL CCMPOSITION

(mg/1)

1.3

0.32
0.04
0.44

(ma/kg)
110
© 0.064

TABLE 20

(mg/1)

(my/1)
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structtu a) “ funcuosal groups shown 1o coiump | of Highlight
& After divding tae BDAT coustiueat
respective strustusal/ fusctiosal groups, the bext step o 1o
compare the coaceosuration of each coasutuent wak tae
thresbeld coacenondos (see colums 3 of Higbhght § anc
1o seiect e approprate cooceatraucs level or perceas
Y e conceavauos of the resincred
cIssuuenl o less thaa the tireshold comcestratos. e
waste sBould be weated to wttun the coacealrauon rangs
[f the waste :ogcearraton 18 above the .Eu«uo.a. the waste
1gould be treated 10 reduce the comceatratoe 9. the wasie
tc wrma the specfied perseat reducuos range
agpropate treatmesnt range  selected. e urd sep s (o0
iczatdh and selest a speaific technologs that cas actueve the
S22TUAMN COBIEBLAUOS IF percest reducuos  Columo 3 of

redullos range

8(0 e

Ogce e

S3

DRAFT

:8!62 § lsts techacioges 14,
performance data) can attawn e aierc,o.e
\ amaace levels.

technology. penodic asavsy uswag (ae
proceduse (1. total wasie asaivss for orzazicy az s 4 LF
for worganscs) will be requured (C easurs 12at 122 o
ueatment levels for the BDAT somstiues:s 2z

are beung attaoed and thus <ag fe lasd dizoses aoi:
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" MIDOO I AND MIDOD IT RESPONSIVENESS SUMMARY

1. RESPONSTVENESS SUMMARY OVERVIEW

In accordance with CERCIA Section 117, a public camment period was held from
April 20, 1989 to May 19, 1989, to allow interested parties to —amment on the
United States Envirommental Protection Agency's (U.S. EPA's) Feasibility
Studies (FSs) and Propose! Plans for final remedial actions at the Midco I and
Midco II hazardous waste sites. On April 27, U.S. EPA conducted a public
meeting in which the Froposed Plans were presented, guestions answered ard
public camments accepted.

The purpose of this responsiveness summary is to document comments received
during the public commnent periad, ard provide U.S. EPA's responses to these
camments. All carments summarized in this document were considered in EPA's
final decision for remedial action at the Midco I and Midco I sites.

O. BAGGROUND OGN COMMUNTTY INVOLVEMENT

The Midco I site (as well as another National Priorities List site, Ninth
Averue Duop) is located in Gary, Indiana. The nearest residential area is in
Hammond, Indiana withir cnpe-fourth mile of the site. On December 21, 1976, a
fire at Mideo I des’ cyed thousards of drums of chemicals. Camunity concern
about the site intensified in 1981. In March 1981, a l4-year old Harmornd bov
suffered leg burns while playing near the site; his parents attributed the
burns to chemicals. In June 1981, a heavy rainfall resulted in flooding in
Hammord ard the flcw of surface water fram the Midco I and Ninth Avenue Durp
areas intc Harmond. Several residents camplained of chemical adors in flooded
basements ard chemical burns from contact with flood waters. These problems
were attributed to run-off from Midoo I amd Ninth Averiue Dmp. In response to
this ocaurrence, Harmornd constructe? a dirt 'like across Ninth Averue at the
Cline ivenue overpass. This dike . still in place ard is 2 source of
contro.'ersy between Gary and Harmxrd public officials. The Indiana
Depar‘iment »f Ernviromental Manacanent sent a letter stating that the dike was
still necessary to prevent ¢t ination from the sites frum entering Hermond.
Gary and Hammond public officiai: and nearby Hammond residents have been
actively involved in pramoting remedial actions at Mideo I.

The Midco II site is more isolated irom residential areas. The nearest
residences are a =nall cluster of hames located approximately one mile
southeas: oSf the site. In 1977, a fire ocourred at the site that destroyed
thousards of drums of chemical ~=<tes.

In 1981, U.S. EPA installed fences around Midco I and Midoo II. In 1982,

U.S. EFA corducted a surface removal action at Midoo 1 that included removal
of all containerized wast.s and the top cne foot of contaminated soil, and
installation cf a terpcrary clay cover. Fram 1984-1989, U.S. EPA conducted a
removal action at Midoo II that included the removal of all ocontainerized
wastes, ard excavation ard removal of contaminatad sub-surface soils in areas
where wastes had been dumped directly onto the grourd. On July 8, 1982, a
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public meeting was held to discuss the Midco I removal action. Other
caomunity relations activities were also conducted during the removal actions.

U.S. EPA held public meetings to discuss the initiation of the Remedial
Investigation /Feasibility Studies (RI/FSs) on February 21, 1985 for Midco I
ard on July 18, 198% for Midco II. Residential well sampling for the RI/FSs
identified several contaminated wells, but the contamination was not
attributable to the Midco sites. U.S. EPA provided updates to the cammnity
an the status of the studies using fact sheets in November 1537 ard Decerber
1988.

Proposed Plans for Midoo I and Mideo II were =ambined into one fact sheet and
mailed to over 100 concermed parties. Oral camments were accepted during the
public meeting on April 27, 1989. In addition, written conments were received
during the public cament pericd from the City of Hammond, the Indiama
Department of Highways, a private citizen in Gary, a slurry wall contractor,
the Midco Steering Camittee (which represents the potentially responsible
parties that cormducted the RI/FSs), and from Morton-Thiokol, Inc.

IOII. SMMARY OF SIGNIFICANT CCMMENTS RECEIVED DURING THE PUBLIC COMMENT
PERIOD AND U.S. EPA RESFONSES

The caoments are organized into the following categories:

A. Coments received during the public meeting, and camments received in
writing from the City of Hartmond, from a slurry wall contractor and from a
private citizen from Gary.

B. Coments received fram the Indiana Department of Highways.

C. Camments received from the Midoo Steering Camittee and from Morton-
Thiokol.

A.WOFWSMWM?MCW,WWS
RECEIVED IN WRITING FROM THE CITY OF HAMMOND, FROM A SIURRY WALL CONTRACIOR
AND FFIM A FRIVATE CITIZEN FRCM GARY

M ENT #1:

A mrber of camments were received concerning the protectiveness of deep u_aell
injection of hazardous wastes. The specific coments included the following:

"In 13 states casings have cracked and leaked in deep well injections."
™y is it they never address with lamdfills or deep well injections
earthquaxes in the area and what they anticipate is going to happen to all
these nice little hazardous waste durps we have either under the grourd or
on top or wherever they're at.”

"I would like to know how many deep wells there are in existence today.”



i }‘r‘,,}/
y \l

56

- -3
"How long have they been in existence?"
"Have there been any problems with any of them?"

"How does the EPA prevent any problems? Are you saying that because they
stepped in there are no more problems or what?"

"Isn't it true that the steel mills stopped disposing of their own waste by
deep well injection many years ago? What are they injecting now?"

"I am requesting that ... (2) the E.P.A. report how the preferred option of
injecting hazardous wastes two thousand (2,0C9) feet underground will
affect oy neighbors' well as my own."

*There is always the possibility that the substance injectad into the deep
well will contaminate other aquifers."

"In addition, although these aquifers may not currently be used because of
their depth, or because they contain salt-water there may came a time when
out of necessity they may be needed to supply drinking watar to future
generations.™

"At a minimm the contamination in the ground water should be treated
prior to any deep well injections so as to mitigate any adverse
envirommental effects that may occur in the future."

"The solution to envirommental problems is not to place out of sight or te
dilute, but to correct."

. EPA RESPFONSE TO COMMENT #1:

Congress recognized concerns regarding deep well injection of hazardous wastes
ard enacted a mmber of statues to assure that deep well injection is only
coiducted at _ocations and using procedures that will assure long-term
protection of human health and the envirorment. Deep well injection is
regulated by U.S. EPA under a nmurber of statutes, primarily the Safe Drinking
Water Act (SDWA) (Pub. L. 93-523, as amended; 42 U.S.C. 300f et seq.), ard the
Resource Conservation and Recovery Act (RCRA) (Pub. L. 94-580 as amended; 42
U.5.C., 6901 et. seq.). RCRA was modified by the Hazardous ard Solid Waste
Amerm\m.s (HSWA) of 1984 to restrict land disposal arr] deep well injection of
hazardous wastes. Congress intended that deep well injection be alloved only
if it is protective cf both current sources of drinking water, arnd any ground
water that could pctentially serve as an undergrourd source of drinkina water
(USDW). A USDW generally includes any aquifer that contains a sufficient
quantity of grourd water to supply a public water system and contains less
than 10,000 my/l of total dissolved solids (TDS). Recovesy of drinking water
fron an aquifer with a TDS greater than 10,000 mg/l is not considered to be
technically or ecor cmically feasible. (See 40 CFR 144.3).

Requlaticns under the SDWA prohibit (with few exceptions) injection of any
hazardous waste into a USDW. Hazardous wastes can oniy be inje:;tagl into
formations that are below the lower-most formation containing, within one-
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quarter mile of the well bore, a USIW. All injection wellzr must be permitted
by U.S. EPA or an appropriate state agency. Requlations regarding pernit
requirements have urndergone extensive review and public camment. Permit
corditions prohibit any injection activity that allows the movement into a
USOW of fluid containing any contaminant, if the presence of that contaminant
may cause a violation of any primary drinking water requlation (40 CFR 144.12)
or may otherwise adversely affect the health of persons. Ancther permit
cordition requires permittees to take all reasonakle steps to minimize or
correct any adverse impact on the enviromment resulting from non-carpliance
with the permit. (See 40 CFR 144.12).

Underground injection permits include strict construction, corrective action,
operation, abandorment, monitoring, reporting ard fimancial requirements to
assure that the injection well is constructed and operated in a manner that
will meet U.S. EPA requirements and be protective of human health and the
ervironment.

U.S. EPA's pernit review assures that hazardous waste injection wells are orly
constructed in locations that are geologlcally suitable. This includes
consideration of the following factors:

1) the structural geology, stratigraphic geology, the hydrogeology, and
the seismicity of the region (including evaluation of the potential for
2arthquakes) ;

2) an analysis of the local geology and hydrogeology of the well site:

3) a determination that the geology of the area can be confidently
described and tnat the limits of waste fate and transport can be
accurately predicted through the use of models.

Hazardous waste injection wells must be sited such that:

1) the injection zone has sufficient permeability, porosity, thickness
and areal extent to prevent migration of fluids into a USTW:

2) a confining zone is present above the injection zane which is
laterally contimuous and free of transecting, transmissive faults or
fractures over an area sufficient to prevent the movement ¢f fluids
into a USDW, ard which contains at least one formation of sufficient
thickness and with lithologic and stress characteristics capable of
preventing vertical propayation of fracture.

In additich. U.S. EPA may require that the owner or operator of a hazardous
waste deep well demonstrae elther:

1) that the confining zone is separated from the base of the lowermost
USIW by at least one sequencs of permeable and less permeable strata
that will provide an added layer of protection for the USDW in the event
of fluid movement in an unlocated borehole or transmissive fault: or
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2) thac.wichin the area of review, the piezametric surface of the fluid
in the injection zone is less than the piezometric surface of the
lowermost USDW: or

3) that there is no USOW present.
(See 40 CFR 146.62).

Further data collection is required during construction of the deep well to
determine or verify the geology and the quality of the construction.
Measurements include resistivity, spontanecus potential, caliper, cement bord,
density, temperature, porosity, gamma ray and fracture finder logs, a pressure
test, a radicactive tracer survey, core samples, and a cas.ng inspection
survey. The injection well must be cased and sealed to prevent any migrztion
of injectian fluid up the borehole. A double casing is required fram the
surface to below the lo~ermost USDW.

The owner or operator must assure that the injection pcressure at the wellhead
does not exceed a maximun pressure in the injection zone during injection, and
does not initiate new fractures or propagate existing fractures in the
injection zone. The injection tubing must be surrourded by an anrular space,
which is filled with fluid. The injection pressure, flow rate, and volume of
injected fiuids, and the pressure on the anmilus, must be contimucusly
monitored.

U.S. EPA uses three interrelated program requirements to assure campliance
with well operating regulaticns. Mechanical integrity tests measure the
cperating sourdness of the wells. including checking for leaks. Operator
reports include information on the waste being injected: the well pressure,
flow rate and volume: and report the degree of permittee campliance with these
permit corditions. Periodic inspections determine the accuracy of operator
self-monitoring and the adequacy of injected-waste sampling. The attached "A
GUIDE TO THE FEDERAL UNDERGROUND INJECTION CONTROL PROGRAM IN INDIANA'
provides a general description of the permit program and how potential
pathways of contamination are controlled in the deep wells.

Corgress addressed concerns about the long term protectiveness of landfilling
or urderground injection of hazardous wastes in the HSWA. This act
established land (or deep well) disposal restrictions focused on minimization
of lamd disposal or deep well injection of hazardous wastes. These
restrictions prohibit the land disposal or deep well injection of specified
hazardrus wastes beyorxd statutory dates established by Congress unless 1) the
wastes are treated to a level or method specified by U.S. EPA, 2) it can be
demonstrated there will be no migration of hazardous constituents from the
disposal wnit for as long as the waste remains hazardous, or 3) the waste is
subject to an exerption or a variance. The no~-migration demonstration
mentioned above zan be approved by U.S. EPA under the cordition that the
hydrogeolagical and geochemical corditions at the sites and the physiochemical
nature of the waste stream are such that reliable predictions can be made
that:
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1) i.njacted-nuids will not migrate within 10,000 years vertically
upward aut of the injection zone, or laterally within the imjection
zone to a point of discharge or interface with a USDW; or

2) before the injected fluids migrate out of the irjection zone or to a
point of discharge or inmterface with USDW, the fluid will no longer be
hazardous. (See 40 CFR 148.20)

Such a no-migration demonstration must depend heavily on fluid flow modeling.
Fluid flow mxdeling is a well-developed and mature science, having been used
for years in the petroleum industry as well as in recent studies for the
Department of Energy muclear waste isolation program.

U.S. EPA believes that the no-migration petition requirements are so stringent
that if such a petition is approved for disposal of the ground water from
Midco, deep well injection, even without treatment, will be considered to
provide permanent protection to humman health amd the erwirorment. If the deep
well injectiun system receives approval fram U.S. EPA, the injection will have
no impact an USIW, which includes any residential wells.

Presently, four steel mills in northwest Irdiana are legally injecting
hazardous wastes inmto the Maunt Simon aquifer located approximately 2200 feet
beiow the surface. These include U.S. Steel, Inland Steel, Bethlehem Steel
and Midwest Steel. Three of these facilities (Inland, Bethlehem and Midwest)
have summitted a no-migration demonstration to U.S. EPA for approval in order
to allow them to cantinue hazardous waste injection without treatment. U.S.
Steel is expected to sulmit a demonstration socon. The hazardous wastes being
injected are waste pickle liquor and waste ammonia liquor. U.S. EPA epects
to make a decision on the no migration demonstrations for these facilities by
March of 1990. If the no-migration demonstration is approved for these
facilities, it is likely that a similar demonstration will be approved for

If the no-migration petition is not approved, the contaminated ground water
fram the Midco sites would have to be treated prior to the deep well
injection. The required la/el of treatment is established nationally as the
best demonstrated available treatment method for that type of waste.

It has been estimated that as many as 500,000 injection wells are in operation
in the United States, but there are only 191 hazardous waste injection wells.
These wells are concentrated in Texas, Louisiana, Illinois, Indiana, Michigan
arnd Chio. Tha oldest hazardous wastes injection well dates back to 1951. Use
of hazardous waste injection wells underwent a thorough review by the
Govermment Accaunting Office in 1986. The results c? their investigatian are
sumarized in a document named "Harardous Waste Corcrols Over Injection Well

Disposal Operations®, GAO/RCED-87-170, August 1987.

GAO determined that natiorwide, two cases of USOW contamination have been
documented by campariies operating hazardous waste injection wells. In
addition, one case of suspected contamination and eight cases of contamination
of water that was already considered unsuitable for drinking have been
docamented. The USDW contamination uvccurred in Texas ard Louisiana tut wasl
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not extensive. Program controls now in place prchibit the practice that led
to the two cases of drinking water contamination.

The leakage frmm hazardous waste injection wells into non-drinking water
aquifers oocouwrred at eight facilities between 1975 and 1984. The causes of
the leakage centered on casing and/or tubing corrosion or Zeterioration. Tha
most notable of these cases cocurred at a commercial facil.ic' in Ohdo in 1983
where large amounts of waste escaped into an unpermittad 2ore. This zone was,
however, separated fram the bottom of the lowermost USTW Ly more than 1500
feet, of which 1000 feet was confining rock formations. In response, to these
ard other corcerns, ard to the Congressional marndate for additional grourd
water monitoring requirements in the Safe Drinking Water Act Amendments of
1986, U.S. EPA is implementing stricter requlations. This includes:

=~ more specific well-siting requirements:

- an exparded "area of review" around injection wells for identifying
abandcned wells near the injection site, and added requirements for
corrective action to plug abardoned wells;

- additional cperating procedures, such as automatic well shitoff or
alarms; new requirements for testing, monitoring, and reporting,
including a waste-analysis plan, additional mechanical inteqgrity
tests, ard mere specific monitoring reguirements: and

- new requirements for well closure ard post-closure care.

The GAO report also pointed cut that the full extent to which injected
hazardous waste has contaminated underground sources of drinking water is
unlnown because of the pruoblems in detecting contamination that may have
occurred away fram the well-bore. The documented cases of contamination have
all occurred near the well-bore. However, regulations require that injection
wells not be located in areas where faults occur and that injection pressures
be maintained below a level that might cause fractures in the formation.
Regulations also require that all man-made holes in the area penetrating the
confining zone and entering the mjectxon zone be located and properly
plugged. 1In addition, U.S. EFA is implementing mqmmrents to mmmr the
migration of the waste movement.

The GAO report concluded that the new deep well injection requirements should
provide additional safeguards to prevent the contamination of USIWs. In
addition, well owners will be required to demonstrate no migratiocn of
razasdols waste.

CCMMENT §2:
The City of Hammord comments included a statement that "Preferably the

treatment would be to such an extent that the treatad groundwater could be
reinjected into the aquifer from where it originated." .
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U.S. EPA PESPONSE TO CCOMMENT $#2:

See our respanse to CGament #5 below and to Comment #5 from the Midco Steering
CCMMENT §3:
During the public meeting there were a mumber of comments concerning whether
U.S. EPA puts too iuch emphasis on costs in its decisions on remedial actions,
and whether altermative irmovative treatment and disposal technologies were
considered. Specific comments included the following:

"All we're talking is cost effeciiveness.™

"I &n't think it's fair. I think cost should be put aside. These pecple

that are going around polluting shauld be made to pay. ... It's not costs
because these chemicals that leak cut cause cance™ and a mumber of other
sicknesses. ... How do you put a price tag on ane's life? Tell me."®

"Those responsible for creating envirommental problems must pay the
expense of correctiyyg their mistakes.®

"They're supposed to be using the best available tachnology not the most
cost effective.”

"Stcp delving into the pockets of the public.*
"y didn't they decide to use vitrification?"

”I'dlikammitwotthaepecplehmabammawﬁm
Irmovative Technology Evaluation Program Technology Profiles” or
"Assessment of International Technologies for Superfund Applications.”

U.S. EPA RESPONSE TO COMMENT §3:

The Qorprehensive Fwvirammental Response, Campenszation and Liability Act
(CERCIA) was enactad 1" 1980 to provide broad federal authority ard rescurces
to respored to releases (or threatened releases) of hazardous substances. A
trust fund was established to pay for remedial actiors at abarxioned or
uncarmtrolled hazardous waste sites. This fund is predmminantly fram a tax on
petrolem products and on certain chemicals.,

Based on the principle that "the polluter should pay," CERCIA contains
authorities which allow U.S. EPA to ensure that those responsible for
hazardous waste prublems pay for necescary remsiial actions. CERAA
enforcement authorities ematle U.S. EPA L0 encourage respaisible parties to
urdertake remeriial actions. It alsc enables U.S. EPA to spend trust fund
monie=s for remedial actions ard to later recover these r:.1ies from responsible
parties.

If an acceptable agreenent c=n be reached, U.S. EPA prefers that responsible
parties implement the remedial actions. At Midco, an agreement was reached
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with potentially responsible parties (PRPs) in June 1985, which required the
PRPs to reimburse U.S. EPA $3,100,000 for past costs incurred and to conduct a
Remadial Investigation/Feasibility Study (RI/FS) at each site in acocordance
with the U.S. EPA's work plans. U.S. EPA is now negotiating with PRPs for
implementation of thw. remedial actions selected by U.S. EPA and for recovery
of the remaining costs incurred. Fund monies will be spent on the final
remedial actions only if an agreement is not reached with PRPs.

In CERCIA (as amended by the Superfund Amendments and Reauthorization Act of
1986}, Congress mardatad that all final remedial actions selected by U.S. EPA
must assure protection of human health and the enviromment, and must meet
applicable, and relevant and appropriate Federal and State standavds,
requirements, criteria, ard limitations (ARARs). This includes meeting
Federal Primary Maximm Contaminant levels in the ground water (40 CFR 142).
Congress also mardatad that U.S. EPA select remadial actions that are cost
effective, ard that utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum extent
practicable. 1f a remedial action is selected that does not meet this
preference, U.S. EPA must publish an explanation as to why a remedy involving
such a remedial action was not selected.

The least costly altermative that would be protective of human health and the
erviroment was the contairment altermative (Altermative 3), which is
estimated to cost $4.7 million at Mideo I and §7.9 million at Mideo II. U.S.
EPA is not selecting these alternatives because they would simply contain the
contamination, and the hazards would be similar to taking no action if the cap
or slurry wall ware ever damaged in the future. Instead, U.S. EPA is
selecting remedial actions that it believes will provide permanent protection
to human health and the enviromment. This consists of soil vapor extraction
ard sclidification of contaminated scils combined with purping and deep well
injection of contaminated grourd water at Midoo I, and the same actions at
Midco IT except that the soil vapor extraction is not required. In addition,
treatment prior to deep well injection wiil be required if a no-migration
demonstration is not approved by U.S. EPA. The estimated cost of these
remedial actions at Midco I is from $10.7 to $14.0 million, and at Midco II
fram $14.4 to $18.6 million (depending on the degree of treatment required
prior to deep well injection).

The persons imvolved in reviawing the Feasibility Studies are familiar with
*The Superfurd Immovative Technology Evaluation Program: Technology Profiles.”
The Superfurnd Innovative Technology Program includes a mumber of studies on
solidification, which is part of the selected remedial actions at the Midco
sites. This includes processes by Chemfix Technologies, Hazoon, Intermational
Waste Techrologies, Silicate Techrology Corporation, and Soliditach. Soil
vdapor extraccion, whidh is part of the remedial action at Midco I, is also
included in this program in a process by Terra Vac. Other innovative
technologies were considered for treatment of in2 contaminated soils at the
Midco sites but were screened out because they were not considered applicable
to the corditions at the site. These include in-situ bicdegradatiaon, soil
flushing, and chemical treatment. In-situ vitrification and incineration
alternatives were evaluated in detaii. Vitrification was not selected because
it has not been demonstrated to be implementable in a full scale remadial
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action at a hazardous waste site and because the high water table would make
implementacion difficult and more expensive. The incineration altermative
does not suffer those disadvantages. However, both in-situ vitrification and
incineration would be considerably more expensive than solidification and
wauld not contrilute significantly to the permanence of the remedial actions
if the soil vapor extraction and solidification operatiuns are successful.

Since a surface water discharge would probably not be approved for the salt
contaminated ground water even after removal of the hazardous substances, the
altermative to deep well injection of the ground water is to concentrate the
solids in the ground water by an cperation such as evaporation. Evaporation
would concentrate at least same hazardous substances inmto a solid that would
have to be disposed of in an off-site landfill. It does not appear that
disposal of the hazardous wastes in an off-site lapdfill is any more
protective of human health ard the ervirorment than disposal by deep well
injection, ard the costs of the evaporation operation waild be higher than the

QMMENT #4:

"I've been involved in a couplé proiects, not in this state, where they used
mcm;wct;mnthtlnslurryuallauellextxactxm,arﬂthmtheyladnd
it back in like a septic field. Then it recirailates. Are these cartaminants
able to be treated in that respect; and therefore, yvou wauldn't have deep well
dlspcsalarﬂymuunm'thavealotoftrurgsuntmudbecbjecuaablea'
this point."

0.S. EPA RESEONSE TO COMMENT #4:

This methad of treatment would not be adequate for the highly contaminated
soils on the site, but it wmld be acceptable to U.S. EPA for ground water
treatment when cambined with a soil treatment measure.

Reinjection of the salt-comtaminated graund water following treatment for
hazardous substances would be acceptable to U.S. EPA if the reinjection does
not cause significant spreading of the salt plume. Installation of a 3lurry
wvall ard reinjection within the slurry wall is ane way of preventing such
spreading. This altermative is not preferred over deep well injection at the
Midco sites for the following reasons: U.S. EPA believes that deep well
imjection can bes accamplished safely and effectively; it is preferable to
raxve the salt concaminated ground water fram the Calumet aquifer rather than
contauning it within a slurry wail; and there does not appear to be a cost
savings using the slurry wall/reinjection alternative campared to deep well
inmjection.

QMMENT §5:

"As a sluxTy wall contractor, I would like to comment on the slurry wall
pricing listed in your Fact Sheet. 1 have never seen prices like these, and,
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as a contractor, I would like to know what they were based on. Today, our
prices for Slurry Wall construction range from $3 to $5 square foot arnd a
bentonite cap $.50 per square foot."

U.S. EPA RESFCNSE TO CCMMENT 45:

The price estimates were developed by Dames ard Muore, a corsulting firm
employed by the Midco Steering Camittee. According U.S. EPAs's contect with
this firm, the estimates were basaa on actual quotes from verdors. The costs
were also reviewad by rexi..sinel from Roy F. Weston, Inc.

The prices z2re probably not camparable to the quotes suggested by the
camenter because a different type of cap and slurry wall were proprsed in the
FS. The proposed cap is not just a single-layer bentonite cap. Instead, it
is a m:lti-layered cap consistent with the most recent guidance for RCRA
hazardous waste sites. It includes a clay liner, a synthetic liner, a lateral
drainage layer, ard a vegetative layer. Instead of installation of the slurry
wall by the vibrating beam method, installation by a trench/slurry method was
proposed. The proposed slurry wall would be approximately three feet thick
while a slurry wall installed using the vibrating beam methad is rnly a few
inches thick. Safety considerations also add to the cost of ac:lons at a
hazardous waste site.

CCMMENT §6:
"How deep, how far down has this pollution gone in the sites?"
U.S. EPA RESFONSE TO COMMENT #6:

The contamination appears ¢ be confined to the Calumet aquifer, which extends
approximately 30 feet below the surface at Midco I and 40-50 feet Leiow the
surface at Midco II. Below the Calumet aquifer is 90-100 feet of low

permeability clays ard talls.

COMMENT §7:

How many pecple review the chemical data, and how do the different agencies
ard other parties work together?

U.S. EPA KESFONSE TO COMMENT §7:

The chemical data was generated by a laboratory that conducted its own quality
assurance/quality control (QA/QC) review of the data. The laboratory used in
this project is also audited by the U.S. EPA. The chemiral data was then sent
to a contractor hired by the PRPs, who conducted an indeperdent QA/QC review
of the data. The contractor review was also audited by U.S. EPA. A QA/QC
review of the data wvas conducted by a second contractor working for the PRPs.

The PRP contractors corducted an interpretive review of the data, and
prepared a report that included pleotting the distribution of data on a map,
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camparison to standards and a discussion of the data. This report was

reviewad by at least five persons at U.S. EPA, six personnel working for U.s.

EPA contractors, one person from the U.S. Fish & Wildlife Service, and three -
persons fram the Indiana Department of Ewirormental Management.

U.S. EPA personnel reviewing the data included personnel from the air, water,
Great Lakes ard &RA programs, why reviewed the report for conoerms
specifically related to their programs. The U.S. Fish & Wildlife Service
reviewad the report for adequacy of information on ecological effects.
Contractors working for U.S. EPA provided support to U.S. EPA with review of
costs, hydrogeology, ground water modeling, risk assessment ard other areas.
A remedia’l project manager for the U.S. EPA provided an overall review ard
campiled the review camments from other agencies and contrac-urs for
transmittal to the contractor conducting the RI/FS for the Midco Steering
Camittee. Communications among U.S. EPA employees, other Federal agency
erployses and U.S. EPA contractors usually consist of informal discussions
that are followed up by formal mermos.

The Imdiana Department of Envirormental Management generally prepared their
OWTI camments in writing.

CCMMENT #8:
"How are you monitoring landfills®"
U.S. EPA RESPFONSE TO OOMMENT #8:

Hazardous waste lardfills are regulated by U.S. EPA under the Resource
Conservation and Recovery Act (RCRA) ard by the various states under acts
similar to RCRA. Under these acts all ha2ardous wastes entering a landfill
must be manifested. A copy of the manifest is sent back to the campany that
genentadtbehazudaswasteardmtmbacktothestamagerwmorder
to verify that the shipment arrivedl.

The acts also regulate operation and monitoring of the hazardous waste
lardfills. Monitoring requirements include periodic sarmpling of ground water
near the landfill. Self-monitoring reports including grourd water sampling
data are pericdically sent from the landfill to the agency responsible for
oversight of these facilities (which can be Federal or state agencies). Each
hazardous waste landfill is also inspected pericdically by a state or Federal
inspector.

Sanitary landfills are regulated primarily by the states. The IDEM inspects
sanitary landfills periodically ard requires that ground water monitoring be
corducted.

COMMENT #9:

One resident of Gary, Irdiana expressed the following concern: "I am
concerned by the EPA studies performed on the Porter and lake County wells
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which concluded their well water was unsafe to drink. I am requesting that
(1) the EPA cordduct a study to deteimine the quality of my neighbors' well as
oy Cwn..."

U.S. EPA RESPONSE TO COMMENT §9:

The Porter Qouncty study referred to is an investigation conducted by the
Forter County Health Depa:trent of the effects of three lardfills in Porter
County, Indiana on residential ard nonitoring wells near the lardfills. These
landfills will have no impact on well water in Gary, Irdianc.

The well of concern is locatad near 17th and Baker Street in Gary. The
identified hazardous waste sites closest to the resident are Midco I ard
Ninth Averue Dump (which are approximately two miles away), and lake Samdy Jo
ard the Gary City landfill (which are approximately one mile away). U.S. EPA
has conducted detailed i1nvestigations at each of these sites. The well of
concern was not included in these studies because it was considered to be
outside of the area that could be affected by the sites. The results of the
investiqations confirmed that none of these sites will have any impact cn the
well of concern. Furthermore, U.S. EPA will conduct remedial actions at the
Midco I, Ninth Avenue Dirp, axd lake Sandy Jo sites that will eliminate
significant health risks, if any, from the sites even to the residents closest
to the sites. Grourd water at the Gary lardfill is being puped in a manner
that is preventing grourd water from the site from flowing off-site.

CMENT #10:

"If the U.S. EPA would choose an alternative using incineration, we ask that
Ordinance #5090, passed by the Camon Council of the City of Hammord, be
incorporated into the design parameters. We feel the stardards incorporated
into Ordinance #5090 will proctect the health and welfare of those citizens who
live adjacent to the site."”

U.S.EPA RESPONSE TO OOMMENT #10:

‘The altermative selected by U.S. EPA in this ROD does not include
incineration. If incineration was conducted, the U.S. EPA wauld not consider
the City of Hammord's incinerator regulations to be either an applicable, or
relevant and appropriate requirement since the operation would be conducted
outside the city limits of Hammond. However, U.S. EPA will likely reach
siunilar goals through requiring carpliance with standards set by the RCRA,
TSCA arnd CERCIA programs. These include the following:

1) Each principal organic hazardous constituent in the waste must be reduced
to 0.01% of the original concentration before emission imto the air. The
FCRA program refers to this as 99.99% destruction ard remcval efficiency.
Same of the more toxic carmpourds, including polychlorinated hiphenyls, must
be reduced to 0.0001% of the original concentration.
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2) Rydrochloric acid emissions, if greater than 4 pounds per hour, must be
reduced by 99t. Bmissions of particulate matter may not ex 0.08
grains per dry standard cubic foot.

B. SUMMARY OF COMMENTS FROM THE INDIANA DEFARIMENT OF HIGBHAYS:

"The FS report fails to clearly define the contaminant transport mechanism _
that has caused dissclved salt contaminants (e.g. chlorides) to migrate from

the IDOH Subdistrict site, againsu the prevailing ground water flow directicon

and hydraulic gradient, ard be deposited in the ground water underlying the

Mid> I site."

U.S. EPA RESFOCNSE TO COMMENT #1:

The mechanism is explained on pages 1-13, 4-19, ard S5~32 of the "Remedial
Investigation of Midwest Scolvent Recovery, Inc. (Midco I)" dated December
1987, as follows: "Cnloride values were also high (up to 7,700 mg/1) in
shallow wells (l10-foot-deep) in a band extending through the middle portion of
the site (MW7, MW6, MWS, Figure 5-25). ... This bard occurs in a former
swale area that received run—cff from the Indiana State Highway Departhent
property prior to Mideco I as documented cn Septembers 1973 aerial mwtographs.
The evidence suggests that chloride u. the shallow wells was derived from
concentrated NaCl surface run-off percolating dowTward to grourd water in the
former swale area.™

QMMENT §2:

"It is plausible that other chloride—cc.ataining wastes (e.qg., pickle liquor, _
waste oils containing chlorinated paraffins, etc.) were improperiy managed or

disposed of on the Midco I site and that IDOH is, therefore, not the sole

source of chloride contamination in the site area."

U.S. EPA RESFONSE TO XMMENT §2:

U.S. EPA agrees that the Midco I site operations likely made a contribution to
the salt contanination in the ground water below and down gradient frum the

site. U.S. EPA believes that both IDCH ard the Midoo I operations contributed
to ¢his salt contamination, but the arount attributable to each source cannct

be determined.
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COMMENT #3:

"Also the FS report fails to distinquish between reactive cyanides, which were
likely present on Midco I, and camplexed ferrocyanide, which was used by IDOH
as an anti-caking agent in the salt. The camplexed ferrocyanide poses little
risk to human health or the enviromment uder most corditions, while the
reactive forins are of greater envirommental concern. "Additional technical
evaluation of the type, distribution, and potential impact of the cyanide
contaminants in the subsurface envirorment should be conducted.”

U.S. EPA RESFONSE TO CCMMENT #3:

Faur rourds of sampling were conducted for cyanide. The last roud included
tests for cyanide amenable to chlorination as well as total cyanide. U.S. EPA
aqgrees that reactive forms of cyanide (same of which were likely disposed of
at Midco I) are more hazardous to human health and the envirormment than
camplexed ferrocyanide.

CQOMMENT #4:

FS Figure 1-32 showing the distribution of cyanide in the aquifer is
misleading and improperly constructed.

U.S. EPA RESFONSE TO COMMENT #4:

U.S. EPA agrees that Figure 1-32 in the draft FS was misleading ard improperly
constructed. This Figure was removed from the final FS report, at the request
of U.S. EPA. U.S. EPA agrees that the highest cyanide concentrations are in
the east-central portion of the Midco I site.

COMMENT §5:

“"CALs (cleammp ac'.ion levels) have pot been established for chlorides in soil,
grourd water, or surface waters at the Midco I site, an apparent indication
that no site-specific health or risk-based factors have been determined for
this parameter."

U.S. EPA RESFONSE TO COMMENT #5:

The salt contaminatior. in the ground water las been viewed as a concern
primariiy because of the loss of a resource (that is, usage of the grourd
water) rather than 2s a human health or envirormental hazard. 1In spite of
this, there are same human health and envirormental hazards fram the salt
contamination. Sodium greater than 20 mg/l in drinking water can have a
neqgative health effect on persons on a low sodium diet. High salt content can
alsoc have an impact on fresh water agquatic life.
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CPENT f6: X
"An indeperdent study cammissioned by IDOH did not disclose total cyanide in
surface and subsurface soils at concentrations exceeding the soil CAL (136
prm) ; the soil levels detectad were typically 1 to 2 orders of magnitude below

the CAL. Only 2 of 16 growx water samples collected froum monitoring wells on
the IDCH property exceaded the ground water CAL for cyanide (10.4 ppb).

U.S. EPA RESPONSE TO COMMENT #6:

U.S. EPA can respord to this coment once the referenced data has been sent to
U.S. EPA for review.

COMMENT #7:

IDOH recamended that the altermative of discharje to the City of Hammond
sewer system be reevaluated. It was argued that the dischar je of salt frorm
the Midco I groud water, would be minor carmpared to the present salt load
discharged to the .. Tond Wastewater Treatment Plant.

U.S. EPA RESPONSE TO COMMENT §7:

In gereral, discharge of highly saline wastewater to a FOIW is not allowed due
to potential interference in the biolcogical treatment processes. In additior,
the Harmord Wastewater Treatment Plant is already exceeding its discharge
limitaticn for chloride. The highly salt contaminated discharge from Midco I
would cause an even greater exceedance. Discharge to the Harrord Wastewater
Treatment Plant may also be restricted by the U.S. EPA off-site policy, which

requires that facilities used for disposal of wastes in the CERCIA progran
must be 1n carpliance with applicable Federal and State regulations.

C. Comments from tha Midoo Steering Comittee ard fram Mortan Thiokol, Imc.:

COMMENT §1:
U.S. EPA did not select a cost-effective remady for scils or ground water.

U.S. EPA RESFONSE TO COMMENT {1

See U.S. EPA's response to the following corments from the Midco Steering
Comittee and the response to Cament #3 frum the public meeting, etc.

CCMMENT §2:

The assumptions used in the risk assessment are unrealistic.
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U.S. EPA RESFONSE 1O COMMENT §2: %(

U.S. EPA required that the risk assessment include a scenario that assumed
that each site would be developed for residential or industrial use. This is
a stardard procedure for CERCIA sites. The particular assurpticns used in the
risk assessment had to be consistent with standard U.S. EPA risk assessment
practices as exprewsed in the Superfund Public Health Evaluation Mamu:l
(SPHEM) . Parcmeters and assumptions that were not spelled cut in the SPHEM
were selected by Envirocmmental Resources Management Inc. with review and
concurrence by U.S. EPA.

COMMENT §2A:

Irgestion rates and dermal contact rates for the contaminated scoils were
unrealistic. In addition, it is unrealistic to a_sume that there would be no
degradation cf contaninants over time.

U.S. EPA RESFONSE TO CCMMENT 2A:

U.S. EPA's curent quidance for soil ingestion rates for use in CERCIA ard
RCFA risk assessrments is more stringent than that used in the FSs. To prante
consistency within the Agency, U.S. EPA has recamended soil ingestion rates
for use in risk assessments in a memo fram J. Winston Porter dated Jaruary 7,
1989. These rates are 0.1 grams per dav for adults and 0.2 grams per day fcr
children ages 1-6. These rates are based on the most recent reliable data
reviewed hy the Agency. and represent reasonable conservative values. The
guidance does not address children who exhibit pica behavior because the
occurrence of pica behavior and the associated rates of soil ingestion have
not been adequately defined. The FS assumed that 1 gram per Jday would be
ingested by children ages 2-6, 0.1 gram per day for children ages 6-12 (only
for Mudoo I), and no ingestion after that age.

The estimated, lifetime cancer risk is proportional to the total lifetime
exposure. Using the assurptinns in the Midco Feasibility Study (FS) the total
lifetime amount of snil ingestion is between 1,715 ard 2,044 grams. Using the
new recarmerded rates, the lifetime soil imgestion is 2,774 grams. As can be
seen, the lifetime cano~r risk estimate will be higher using the new rates
than the rates used in the FS. In addition, using the assumptions in the FS,
there wald be no further exposure following the age of 12, but using the new
rates there would be continued exposure.

The risks from soil ingestion in the industrial development scenario are less
than in the residential development scenario, tut are still substantial.
Same types of exposure tiat can occur after age 12 could also occur under the
industrial development soenario. Assuming 30 years of exposure at 0.1 gram
per day equals 1,095 gra=s in a lifetime using the industrial development
scenario. This is appryximately 60% of the lifetime ingestion used for risk
calaulations in the FS, axd, therefore, the same percentage of the lifetime,
carcinogenic risk.
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The dermal contact rates used in the FS were proposed by Erwirormental
Resources Management. Personnel from U.S. EPA and PRC Bwvironmental
Management, Inc. (PRC) reviewed the proposed rates and felt that they were
reasonable conservative assumptions.

Dagradation/removal of contaminants does occur over time due to volatilization
and bicdegradation. However, the rate of these processes is generally very
slow for same of the chemicals of most concern, including polychlorinated
biphernyls, lead, arsenic, and polyarumatic hydrocarbons.

QMENT $2B:

It is unrealistic to assume that residential deveiopment could cocur at these
sites. In addition, Midco II is included in the City of Gary airport's
expansion plans.

U.S. EPA RESFONSE TO COMMENT #2B:

U.S. EPA disagrees with this assertion. While it is not possible to know
whether residential development will occur, it appears to be quite possible
since there are already residences located in industrial areas near these
sites. This includes a residence locatad 500 feet south of the Midco I site
on Blaine Street. It is across the street from Calumet Waste Systems and near
General Drainage. The residents at this location utilize the Calumet aquifer
for drinking and have a garden. Ancther pruperty adjacent to General Drainage
is usad for gardening by a Hammond resident.

There are a momber of residences at the ccrner of Clark Road amd Iddustrial
Highway, which is one mile southeast of Midco I1. These residences are acruss
the street frum Fouse's Junk Yard, and adjacent to Samocki Brothers Truckirg.
Two of the residences formerly used the Calumet aquifer for drinking, arnd a
rmomber of the residences have gardens.

The Gary City Airport is one of three sites being considered for the third
regional airport for the (uizxjo area. If the Gary Airport site is selected,
the Midco I property :ay ke incorporcted into the airport. However, this is
still very uncertain. Even { Mido IT is incorporated into the Gary City
Airport, this may mot el:minit= the risks fram contact with the contaminatacd
soils or ground whes (7 ne eciion 1s taken.

OMMENT §2C:

It is unrealis=ic tc assume this ground water may be used for drinking (at an
ingesticn rate cf two liiers <v day;, and for bathing because of the salt
contamination in the aquifer and difficulty in cbtaining a permit for well
installation.
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U.S. EPA RESFONSE TO CCMMENT #2C:

The most contaminated portions of the Calumet aquifer at each site is in the
shallow portion of the aquifer. In the shallow portion, chloride was
generally in the rarge of 1,000 mg/l at each site. Water is drinkable with
this concentration of chloride, although it has an undesirable taste. Two
residences -ear the cormer of Clark Road and Industrial Highway formerly
utilized wells that only puped fram the shallow portion of the Calumet
aquifer. This is evidenced by staterents by the residents that their wells
ran dry due to pumping at Samocki Brethers.

Grourd water contaminated with 1,000 mg/l chloride is camon in sanitary
lardfill plumes. If a landfill site is on the National Priorities List ard
the plune contains hazardous substances above cleamup action levels,
remadiation of the plume is often required by U.S. EPA under CERCIA
irrespective of the presence of the chloride plume or the fact that the
hazardous waste contributors may not have been tie primary cause of the
chloride contandnation. Similarly, the hazardous substances froum the Midco
sites must be remediated irrespective of the presence or the scurce of the
chloride contamination.

Besides the three residential wells previously mentioned, sixteen residential
drinking water wells were located in the City of Gary that are potentially
down gradient fraom Midoo I. Since the State of Indiana had no record of these
wells, it appears that none of them had a permit.

For the irdustrial development. scenario, the risk level wauld be similar to
that for residential develcrment because the primary risk is due to groud
water imgestion. In an industrial situation, actual water consumption deperxis
on the level of activity ad the work environment. For extreme cases,
consurption of as much as 19 liters of water per day can be ncrmal. A
stardard consuption figure of 2 liters/day is reascnable for both 1) total
daily consumption by the general population and 2) working day consumption by
a mix of workers.

COMMENT  $2D:

Thenskassssrentshaﬂdtakem:oaccamtthenmberofpemxsexpcsedam
the risk coompared to other cancer agents.

U.S. EPA RESPONSE 'TO COMMENT 2D:

The SPHEM and Agency policy for risks assessments for CERCIA sites address
both future potential risk and present risk. As a result, under CERCIA, U.S.
FPA often bases its remedial actions more on potential for usage of an aquifer
or for future development of a site than on the present population affected.
At the Midco sites, U.S. EFPA is taking into account that the Calumet aquifer
is httleusedardhasctnercontammntsmmsbyauynquumcleanwm
the 107 lifetime cazr:moge.mc risk level rather than the 1070 risk level that
is normally requ.red in Region V. 1In addition, the potential for development
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of Midco I is considered to be lower than usual: thus the 10~ risk level is
being used for the soil clean up.

Urdder CERCIA and RCRA, Congress has mandated that U.S. EPA address ard
remadiate risks from hazardous waste management and disposal. It is U.s.
EPA's responsibility to address and remediate these risks irrespective of
other risks that are present in every day life.

CCMMENT #3:

Direct soil treatment is unnecessary, and Alternatives 7 and 8 (which include
direct soil treatment by solidification and soil vapor extraction as well as a
final site cover and ground water purping), do not provide any reduction in
institstional controls or significant additicnal protection campared to
Altermatives 4A ard 4C (which only include ground water pumping ard
installation of a final site cover).

U.S. EPA RESPONSE TO COMMENT #3:

The Midco Steering Comittee proposes that Altermatives 4A or 4C include a
silty clay cover sc that contaminants in the soils would be slowly leached
into the ground water and recovered in the ground water purnp and treatrent

system.

Alternatives A and 4C would leave a large reservoir of untreated hazardous
substances in the on-site soils. At Midco I, this ircludes an estimated
70,000 lbs. of volatile organic campourds, 60,000 lbs. of copper, 30,000 lbe.
of zinc, 20,000 lbs. of chramium, 10,000 lbs. of lead, 10,000 lbs. of phencl,
10,000 lbs. of cyaride, 7,000 lbs. of bis(2-ethyl-hexyl)phthalate), 5,000 lbs.
of polyaramatic hydrocarbons, and 100 lbs. of polyarumatic hydrocarbons. At
Mideo II, this incl des an estimated 100,000 lbs. of copper, 70,000 lbs. of
zinc, 30,000 lks. of lead, 20,000 lbs. of volatile organic aampaurds, 20,000
lbs. of chromium, 8,000 lbs. of arsenic, 1,000 lbs. of cyanide, and 400 lbs.
of polychlorinated biphenyls. These weights are calculated by multiplying the
trench average concertrations by the estimated pourds of soils to be treated,
assuming that one cavbic yard equals one ton.

This large reservoir of hazardous substances presents a future risk due to its
potential to contirue contamination of the aquifer and due to potential for
direct imgestion ard direct contact hazards. It appears very unlikely that
this large reservoir of contamination will be adequately removed using anly
passive uncontrolled natural leaching even for a long period of time. It is
qQuite possikie that, if the site cap is disturbed in the future, renewed
groard watar contamination would be caused even after many years of growd
water prping and attainment of grourd water cleamup action levels. leaving
the hazardous substance reservoir without treatment, would also require that
the grourd water purping system operate for a much langer pericd of time.

Altm.r;hthepmdaumntnskxsduetogmﬂuawbqesnmmthemmm
usage scenario, the risks due to direct soil mgstxmmalsoh.kelytobe
unacceptable in case of future development of the site, if the contaminated
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soils are not treated. A mumber of the chemicals of most concern for the soil
ingestion hazard are relatively immabile in soils. This includes arsenic,
polyaramatic hydrocarbons, polychlorinated biphenyls, bis(2-ethyl-
haxyl)phthalats, ard lead. Evan if these chemicals alane remained in the
cantaminated soils at or near their present concentrations, the residual risks
e to s0il irgestion would e una le. At Midko I, the sstimated
lifetime cancer risk would be 3 X 107>, and at Midco II, 3 X 10™¢. 1In
addition, unacceptable subchronic risks would remain for lead ard bis(2-ethyl-
hexyl)phthalate at Midco I, and an unacceptable chronic non-carcincgenic risk
wauld remain at Midco IT because of arsenic. The risk levels used above are
from the "Addenchm to Public Cament Feasibility Study" dated March 7, 1989,
exept for the subchronic risk, which is from the Remedial Investigation.

A further justification for direct treatment of the contaminated soils at
Midco I and Midoo 1l is that concentrations of same chemicals are similar to
concentrations in same listed hazardous wastes, for which treatment is
required prior to lard disposal under the lLand Disposal Restrictions (40 CFR
268). This includes chromium and lead at Midoo I, and chromium, lead and
arsenic at Midco II.

The remaining health risks due to imgestion of tne contaminated soils for
Alternatives 4A and 4C could be controlled by access restrictions. However,
Congress has mandated that U.S. EPA implement remedial actions that utilize
treatment to permanently reduce the toxicity, mobility or volume of hazardous
substances to the extent practical. Given the Statute's preference ard the
uncertainty of their long term effectiveness, U.S. EPA seaks to avaid primary
reliance on access restrictions, institutional controls and cuntairment
measures. U.S. EPA believes that solidification combined with soil vapor
extraction will provide permanert protection frum the hazards due to the
contaminated soils &t this site (if treatability tests show they will work).
However, since solidification of hazardous wastes has not been practiced lorng
encugh to fully evaluate its long term effectiveness, long term monitoring and
inst:tutional controls will be required for Alternatives 7 and 8.

COMMENMT $4:
The effectiveness of the solidification/stabilization process is uncertain.
U.S. EPA RESFONSE TO COMMENT $#4:

The solidificatiorystabilization (S/S) has been selected as the best
demonstratad available technology for treatment of hazardous wastes
containing cadmium, chromium, lead, nickel, silver, arsenic and selenium.
This is based on results of tests listed in an attacmment to this ROD. While
S/S may .ot be effective in immobilizing organic compourds, tests have shown
that organic contaminated soils can be solidified into a low permeoability,
high campressive strength material. The Record of Decision for each site
provides for adjustment of the quality of the final site cover deperding on
the dagree of effectiveness of the solidification process. If after
solidificatiun, significant potential for future ground water contamination
exists, then an extremely impermeable cap such as the one desciibad for

. o . 5o
——
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Altermative 2 in the FS, may be remuired. If solidification is very
effective, less camplex final site cover would be acceptable.

U.S. EPA has a strang preference for permanent remedial actions, ard believes
that incineration followed by solidification is more certain to provide
permanent treatment of the contaminated soils. Incineration would reliably,
ard permanently destroy the organic contaminants and would leave a residual
ash that could be more easily solidified because the organic campourds would
be removed. On the cther hand, incineration is considerably more expensive
ard solidificaticn combined with: =0il vapor extraction has the potential to
provide the same degree of protection. Therefore, at this time, U.S. EPA
prefers to implement the solidification alternative perding the results of the
treatability tests.

COMMENT $5:

"Solidification of tha Midon II 30ils might interfere with and preclude the
conterplated expansion of the City of Gary Airport."

U.S. EPA RESFONSE TO OOMMENT #5: -

Measures will be taken to make the remedial actions at Midco II oorpatible
with the Gary Airport expansion if this ocours.

OMMENT §6:

The harm caused by releases of the chlorides to the ground water is divisible
fram any irpact fram the Midoo sites and costs can be apportioned for the
chloride contamination.

U.S. EPA RESFONSE TO COMMENT 16:

While U.S. EPA does not agree with this statement, it is not relevant to the
selection of a remedy, but rather %o the liability ramifications. U.S. EPA
ncted that the Midoo cperations themselves likely contributed to the chloride
contamination. Available site records indicate that 19,010 gqallons ferric and
ferric chloride wastes ard 60,755 qallons of liquid waste containing 5% HCl
were taken to Midoo I or Midoo II. Other wastes taken to the sites, whose
records do not identify the waste type, may also have contained high
chlorides. Same of these wastes were likely spilled onto the grourd or
dupd into pits into the aquifer in accordance with the disposal practices
for these sites. In addition, at Midco I, the swales in the northern hal:
of the site were filled with unknown materials during the Midco operations.
It is possible that this fill contributed to the chloride contamination at
Midco I.

Mcreover, U.S. EPA does not agree with the suggested procedure for calauiation
of the incremental remedial action costs attributable to the salt
contamination. The procedure proposed by the Midco Steering Cammittee assomes
that 211 costs of the deep well injection cperation shculd be considered
uUxcremental costs attributable to the salt contamiration. This is not
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correct, because the costs for treatment are substantially reduced when using
the deep well injection alternative campared to the treatment costs for
discharge to surfacs waters or to ground water (even without treatment of the
salt). 1iIn fact, deep well injection without treatment could be less exgensive
than treating to surface water discharge standards or to drinking water
standaras (even without treatment of the salt). For example, the estimated
incremental cost for treating the ground water to drinking water standards
(other than chlorides) at Midco I is $3,938,000 (present worth of alternative
4C miris 4A plus $675,000 for the petition demonstration), while the costs
attriagtable to the deep well injection operation in Alternative 4A is
$3.137,000. Similarly, at Midco Il the estimated incremental cost of
treating to drinking water standards is $4,910,000, while the cost
attrilutable to the deep well injection operation in Altermative 4A

is 33,491,000.

If treatment to meet land Disposal Restrictions is required prior to the deep
well injection, then the cost of the deep well injection system would be
increased considerably, but the degree of treatment required would still be
less than that required for rein‘ection into the Calumet aquifer or for
discharge to the Grand Calumet River.

The primary abjective of the remedial actions at the Midco I amd Midco II
sites is to address the contamination by hazardous substances ard not by
chlorides. -Nevertheless, chlorides that are captured by the groud water
treaTment system must be disposed of properly. This is consistent with the’
approach that U.S. EPA takes at other sites. For example, at landfill sites,
chlorides are often mixed with the hazardous waste plume. In spite of the
fact that the primary abjective of remedial actions at these sites is to
address the hazardous substances and not the chloride plume, the chlorides
that are present in any ground water purped fram the ground must be properly
disposed of by the party conducting the remedial action at landfill sites.

CMMENT $7:

The State of Indiana should issue a variance allowing the discharge of the
treated Midoo I growd water to the Calumet aquifer:

J.S. EPA RFSFONSE TO COMMENT §7:

The State of Indiana does not have primacy for the underground injection
control program. Therefore, any undergrourd injection must be approved by
U.S. EPA. The reinjection well waild be considered class IV unless the waste
is delisted, smoethegmn’dwatercontams listed nazardous wastes. This
reinjection is not pronibited if it is conducted for cleamp of a release
urder CERCIA or RCRA. CERCIA will allow this reinjection if the contaminatad
ground water meets the clearup action levels and does not allow significant

spreading of the salt plume.

For clarification, there appears to be three ways to reinject without
spreading the salt plure. One would be to construct a slurry wall around the
site, pop and treat the ground water within the site, and reinject the grourd
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water within the slurry wall. Ancther altermative would be to pump and treat
the grourd water for both hazardous substances ard chlorides (such as by
evaporation) and reinject the treated ground water off-site (Alternmative 4E),
The third is to pump ground water, treat it and reinject it near the site in a
manner that would not spread the salt plume.

CQOMMENT $7:

The State of Indiana should issue a National Pollutant Discharge Elimination

System permit allowing the discharge of the salty ground water to the Grznd
Calumet River following treatment of hazardous substances.

U.S. EPA RESFONSE TO CCMMENT $7:

Dames. ard Moore, who conducted the FS for the Midco Steering Camnittee,
concluded that the State of Indiana would not allow a discharge to the Gramd
Calumet River without reducing chloride levels. However, in order to respord
to the camment from the Midco Steering Comittee, U.S. EPA has contacted IDEM
ard conducted same additional intermal discussions. Personnel with the IDIM
water cxrpliance section stated verbally that a preliminary review of data
fram the Grand Calumet River indicated that no excess capacity exists in the
chloride allocations for the Grand Calumet River, and that preliminarily, it
did not appear that the State would allow a discharge with a chleride
concentration higher than S00 rmg/l for the Midco sites. U.S. EPA followed @p
these conversations with a letter requesting a formal determination on this
matter.

CMMENT $#8:
Clearmp action levels should be periodically revised.

U.S. EPA RESPONSE TO QOMMENT 48:

This is provided for in the RODs.

COMMENT #9:

Only ane deep well should be installed to serve both of the Midco sites.
U.S. EPA RESFONSE TO COMMENT §9:

This is allowed for in the RODs. However, it is not clear why the Steering

Comittee feels the shared well should be located at Mideo I, since Midoo II
will have a higher flow rate and has a larger area.
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COMMENT $10

*The U.S. EPA ard the State should seriously consider pruhibiting use of the
Calumet aquifer as a souwrce of drinking water due to the salinity issue.”

U.S. EPA RESFONSE TO CCOMMENT §10

The results of the Midco Reradial Investigations indicated that the salt
contamination had only affected limited portions cf the Calumet aquifer.
Although the Calumet aquifer is susceptible to contamination by surface
sources, it is the intent of RCRA and (ZRCIA to control or remediate these
potential contaminant sources so that aquifers like the Calumet aguifer can be
safely used.
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About the Guide

This guide is intended to familiar-
ize the public with the regulations for
rhe Underground Injection Control (VIC)
Prngram. Technical criteria for the
proyram were published in the Federal
Register June 24, 1980 and codified as
part 146 of Title 40, Code of Federal
Regulations. Procedural requirements,
state approval process, and the permsit
issuing process were promulgated on
May 19, 1980 as part of the Consolidated
Permit Regulations as revisions to
40 CFR, Parte 122, 123 and 124. The
Part 122 and 12) Requlations were deconsol-~
idated as technical amendments on April 1},
198) (49 Fed. Reg. 14145) and now appear
as Parts 144 and 145 of 40 CFR,

Subsequent to the promulgation of
these regulations, the Safe Drinking
Water Act was amsnded. Among other
changes, the amendmsents added a new
Section 1425 to the Act. Bection 1425
establised an alternative methud for a
state to cbtain primary enforcement
responsibility for those portions of its
UIC program related to the recovery and
Yroductlon of oil and gas. The May 19,

981 Federal Register (Vol. 46, No. 96,
p- 27333) contains Section 1425 guideiines.

Aleo., the Environmental Protection
Agency amended the regulations listed
above on August 27, 1981 and February 3,
1982. These amendments were promulgated
as part of a legal settlement reached
with a number of companies, trade associ-
ations, and the State of Texas. -

-
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I. THE UIC PROGRAM IN PERSPECTIVE

Naticnal Concern for Ground Water

Most areas of the United States are
underlain by geological formations or
mtrata that sre capable of yielding
usable quantities of water. B5uch geo-
logical formations are called agquifers.

People have long relied on aquifers
as the source of high-quality water.
Today, about half of the American popula
tion uses ground water for its domestic
needs.

In the arid areas of the country,
aquifers ars often the only source of
water available. And with increased
usage of water by industry, homes, and .
municipalities, national reliance on
ground water is expected to increase,

Ground water is also a vital link
in the water cycle. Aquifers are re-
plenished by rainfall or other surface
water percolating through the soil. 1In
turn, ground water supplies the base
flow of many streame and feeds lakes
through underground springs.

Recent years have seen a growing
concern for the quality of ground water.
Pollutante in surface waters or substance
deposited on the soi]l (e.g., pesticides
and fertilizers) may be carried into
aquifers in the replenishment process.
The land disposal of wastes (e.g., into
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injection wells, landfills, and surface
impoundments) can also cause ccntami-
nants to enter ground water.

: Injection wells can be either bene-
fiotal or a major problem in this regard.
"It is estimated that perhaps as muny as
500,000 injection wells are in operation
,.natlonwide, These welis involve a broad
tvariety Of practices from beneficial
_.:), purposes (0.9.. aquifer recharge and the
w4 3 production of oil, gas and minerals), to
. the Amproper disposal of toxic and
4 V' hashpdres, wastes,
3.7 :‘\4”', .
o Y. fhe contamination of ground water
. “iis a matter of grave concern. Ground
. WaAter is usually assumed to be of high
" quality and is often used with little or
"no treatmant. Contamination is usually
discoversd whepA the consumer becomes 111
and, An msany cases, the only practical
sojlution is to search for another source
of freph . water. Beocause Of the slow
movement of ground water, it may be
decades Oor even centuries befora the
=quifer is once more usarle. In some
cases, ths contamination can never be
reversed and the resource may be lost
. forever. Frinally, the effort to clean
1 tp the nation's surface waters is ham-
pered Af the base flow of streams is
ulgeady. dontaminated.

" Copgresg Acts

Colgress recognized these potential
threats to ground water when, in the
Bafe Drinking Water Act of 1974

.
[

(P.L. 93-523), 1t instructed the Environ-
mental Protection Agency (EPA) to estab-
lish a nationesl program to prevent
underground injections which endanger
drinking water sources. More specific-
ally, the Safe DOrinking Water Act (6EDWA)
requires EPA to;

o Publish minimum national require-
ments for effective State Under-
ground Injection Control (0IC)
programs.

0 List states that need UIC programs.

0 Make grants to states for developing
and implementing UIC programs.

O Review proposed state programs and
approve or disapprove thea.

0 Promulgate and enforce UIC progranms
in listed states if the state
chooses not to participate or does
not develop and operate an approvabl:
program.

Several points are worth noting
about the statutory mandate. FPirst, the
SDWA was fintended to head off what
Congress parceived is an emerging problem
The committee report accompanying the
Act (H. Rept. 93-1185, p. 32) makes
Clear that no burden is laid on EPA or
the state to prove actual contamination
before establishing regulations or
enforcing them. Second, VIC ie clearly
to remain a state program. States are
expected to sseume primary responsibility
for fashiouing and operating effective

et
3 —

2y



——

A ——— - — =~ a— ——

prograna in their states. The EPA is
required to step in only if a state
chooses not to participate in the program
or fails to adminioter its program
affectively. EPA also has direct respons-
ibtlity on Indian lands. Third, Congresg
enjoined BPA to observe three provisions
in eatablishing requlations. The
rejulations:

"y . ;. 0 Are not to interfere with or impede
3 ' . .104) and gas production unless
gwfﬁﬂluufn.d..'lfy to protect underground
T Ly, saurces of drinking water.
N ‘.‘-"d" Are not to Gisrupt effective exist-
‘“;;ﬁighlin' 2CAtS programs unnecessarily.
B 2 '
#..'iy & Are to take lovcal varistions in
- MY Y geology, hydrology and history into
H;‘}?.ocouﬂt{ :

Dagkgraund of the Regulations

" RPA originally proposed regulations
to implemsnt Part C of the Safe Drinking
. Water Aot (BDWA) on August 31, 1976,
That proposal included the program
regulations and the technical criteria
- and standards for the UIC program.
" |Numerous written comments were filed and
" many psrsuns Comkented at three public
hearings,. .

”‘f' .

+ . After careful review of those
publioc comments, EBPA determined that
there were many wsys that the initial
proposal ovould be made generally more
flexible and less burdensome without

sacrificing the resulting environmental
protection to any significant degree.
Further, in the fall Of 1978, the Agency
decided to consolidate the regulations

for its major permit programs.

As a consequence of these decisions,
the UIC program regulations were repro-
posed on April 20 and June 14, 1979,

After five public hearings and
review of public comments the Agency
promulgated final Consolidated Permits
Regulations on May 19, 1980 and Technical
Criteria for state UIC programs, on
June 24, 1980.

A number of trade associations,
mining companies, oil and gas producers,
iron and steel producers, and the State
of Texas petiticned for review of these
regqulations., In all a list of 9) issues
was filed by the petitioners with the
Court of Appeals for the Dietrict of
Columbia Circuit, 1In response to the
legal challenge, the Agency proposed
amendments to the regulations on October 1,
1982 and promulgated final asendmsnts to
its Consolidated Permit Regulations and
Technical Criteria and Standarde for
state UIC programs on August 27, 1981
and February 3, 1982. However, on April 1,
1983, the UIC requlatione were deconsoli-
dated from EPA's other pemitting programs.

Thus, public comments, further
study, amended legislation and internal
management improvemente are ches principal
foundations of the UIC program,

poa
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II. MAJOR CONCEPTS OF THE UNDERGRAUND
INJECTION CONTROL PROGRAM

Congress intended the UIC program
to protect not only the ground water
which already serves a source of drinking
water but also the ground water that
could potentially serve ¢s an underground
source of drinking water (USOW). The
regulations propose, therefore, that all
aquifers or portions of aquifers currentl
serving as drinking water sources be
designated for protection. Purthermore,
any other aquifer or portion of it which
ie capable of yielding water containing
10,000 or fewer milligrams per liter of
total dissolved solide should also be
designated.

However, not all underground water
sources are suitable for providing
drinking water. Some aquifers are used
for producing minerals, oil and gas, or
geothermal energy. Others are so contami
nated or located in such a manner that
recovery of water for drinking purposes
is neither economically practical nor
technologically feasible. An exempted
ajuifer is an aquifer or portion which
would norwally qualify as a USDW but
which for any of several specified
reasons has no actual potential for
providing drinking water and has been
affirmatively ideniified by EPA as an
exempted aquifer. If EPA exempts an
aquifer or portion of an aquifer, it {s
not treated as a USDW subject to the
protections of theae regulationa.
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potential hthuayo of Contamination

" The bclto oconcept of the proposed :
vIc program is to prevent the contamina- I
tion of underground sources of drinking }

'; water by keeping injected fluids within

‘" fluids

the well and in the intended injection

sone. Thete are five major ways in '
which injeotion practices can cause

to aigrats into underground

drinking water sources. The following

discussion describes each pathway and

summarizes the technical requirementy

Proposed in the regulations to prevent

migration through that pathway.

Repmnucerrnor_n o
best n.ailable Copy

1. Faulty Well Construction

Leaka through the well casing or
fluid forced back up between thre well's
outer casing and the well bore, as
illustrated in Figure 1, may cause
contaminant migration into a USDW,

Preventive Requirements

The regqulations require adequate
casing to protect drinking water sources,
and adequate cementing to isolate the
injection zone. Mechanical integrity,
defined as the absence of significang
leaks and fluid movement in the well
bore, must be cdemonstrated initially and
every five years thereafter.

T
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PICURS 1. FAULTY WELL COmSTRUCTION
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d. Nearby Welle

Fluide from the pressurized area in
the injection zone may be forced upward
through nearby welle into underground
sources of drinking water, as illustrated
in Figure 2.

LSevyentive Requirements

Welle that penetrate the injection
. 8006 An the area of rev'asw must be
reviewed to assure that they are properly
.- gampleted or plugged. Corrective action

" 'must e taken if they are not completed
. or plugged to prevent fluid migration,

;"'?~N¢'ly abandonred wells must be plugged to

. o

- -

r o amg—

‘gonform with EPA procedurees.

]. Faulty or Fractured Confining 8t

Fluids may be forced upward out
the pressurized area through taulte o
fractures in the confining beda, as
tllustrated in Pigure 3.

Prevent ive Reguirements

Wells must generally be sited so
that they inject below a confiring be
that is free of known open faults or
fractures. Injection pressure must b
control led so that fractures are not
enlarged in the injection sone or ore
in the confining bed.

il
|
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4. Direct Injection <. Lateral visplacement

fluid may be displaced from the
injection zone into hydraulically con-
nected zaderground sources of drinking
water, as illustrated in Figure 3.

Wells may be designed to inject in-~
to or above underground sources of drink-
ing water, as illustrated in Figure 4.

WIS —— -

v ?:oy.gtxv- Requirement |

Preventive Requirement

"Wells injecting hasardous waste

.p-..uuruu or radiocactive waste into . The proximity of injection welle to
' ' underground sources of drinking water underground sources of drinking water
" are illegal. However, wells injecting l will be considered in future siting of
" £ hasardous wastes or radioactive wastes such wells. Well operators will be
5. into exexpted aquifers will not be . required to control injection pressure
';* 'h!nn.d. Welles that inject nonhazardous ! and conduct other monitoring activities
~» nnt-t&nl will be regulated in the future . to prevent the lateral migration of

¢ *based On reoommsndations to be forwulated fluide illustrated in Pigure 8,
". hy m -mu.
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Requirements for Injection Well Classes

To implerent its proposed technolog-
ical controls, EPA cateyorized well
injection activities into five classes
defined in Pigure 6. Each class includes
wells with eimilar functions and construc-
tion and operating featurea so that
technical requirements can be applied
consistently to the class. A brief
summary of the general underground
injection controls proposed for each

.. olase are highlighted in FPigure 7.

' [ ] wglile arv these weed %9 iajects indwstrial,

ond susisipel vestse Domsath the deepest
stratun ounteining oo wndssytound Criaking weter
asuses,

[ ] welle ere wsad Lo Giopeee of fluides Whioh are
o0 the ousface ia scansetion with ol) and gee
sfestion, % laject fluide for the enhanced secovery

ol or gne, 3¢ %o oteve liquid bydrocariuas.

[ ] welle are these weed to injoet fluide for the
o of adnszale,

® ) weile are thoss for whioch hasardouws wests eor
g ive waste age Lajected inte or shove etteta

shat eentain anfegground 4rishing wvater agpurose and
thoet welle which jJect hasardows weetes eor redlo-
Ut iTh wmotes i0te emsmpted aguifere.

[ ) H‘H wolle Saelede ail veile not faperpocrated i1a
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Clase 1

Class I wells are likeiy to inject
potentially dangerous fluids, and will,
therefore, have to meet strict construc-
tion and operating requirements.

Class I wells must inject into
strata that are below the deepest under-
ground source of drinking water and must
have an adequate confining layer above
the injection zone. All Clase I wells
must be cased and cemented to prevent
fluid migration and must inject through
tubing with a suitable packer set imma-
diately above the injection sone (or an
equivalent alternative).

Mechanical integrity must be demon-
strated upon completion of the well and
every five years thereafter, and correc-
tive action must be taken on improperly
plugged or completed wells within the
area of review,

GLY
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Class I well operators are required
to mcnitor continuously the volume of
disposal wastes, and well annular pres-
sures, Clasa 1 Operators must also test
the composition of injected fluids
periodically and provide the permitting

. authority with quarterly operating

. ’
o', repoxts. !
®a . ¢ R

1}ﬁ" ‘1" gintedn Class I wells are known to
I "5;;‘.’-:’0““ in Indiana.

X .. 0-' R

s !

. . i .
N 53§<ﬁ-“ Reguiremsnts for Classe II wells
19 "‘(choss injeation wells associated with
7 041 and gas production) have been fash-
“.vioned in light of the congressionsl
A "mandate that the UIC regulations are not
" to Anterfere with or impede 04l and gag
produstion unless necessary to protect
underground drinking water sources.
These regulations attempt to balance
nedbures nscessary for the protection of
the environment against burdens impored
" on. ths xegulated community.

.. *i @Qlass 1I injection wells are to
. have casing and cerenting adequate to
- | protect underground sources of drinking
water,; All Class 1I wells will also
-have to demonstrate mechanical integrity
. initially and every five years thereafter.
> However, only the applicants for new
Class II permite must review nearby
welle in the area of review and take
corrective ‘otion on those improperly
ccapleted uv. p*. 1ged wells.

16

Operator3 of Class Il wells are
subject to limitations on the pressure
and rate of injection. They must aleo
monitor the injection pressurc and
volume, and the guality of the injection
fluids at intervale depending on the
type of operation. Annual reports to
the permitting authority are required,

Two thousand, three hundred and
sixty Class Il wells are known to exist
in Indiana.

Class 111

Construction, monitoring, and
reporting requirements for these wells
will resemble those for Class I wells.
Class I1I wells must be cased and ce-
mented to prevent fluid migration. All
Class 111 wells must comply with area of.
review requirements and demonstrate
mechanical integrity. Clares 1I1I wells
will have the same monitoring require-
mentes as Class I wells, except that more
frequent monitoring will be required of
drinking water supply wells adjecent to
the injection sites.

No Class 111 wells are known to
exist in Indiana.

Class 1V

Exieting Class IV wells used by
generators of hazardous waste and radio-
active waste and operators of hazardous
waste management facilities which inject
directly into an underground source of

[N
r
o
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regyulations, therefore, reguire an
inventory and an assesament of such
wells 1n each state,. Specific regula-
tory requirements will be fashioned
after the completion of the assessmants.

drinking water will be closed aa soon as
possible, but in no event later than six
monthe from the effective date of the
program. No new Class 1V wells which
inject direoctly into or above an under-

ground souroe of drinking water will be diate action on
authorized or permitted. EPA considers EPA will ::k:h::-. ses a signifi-
these wells to be a significant danger ! any Class V we e

- to underground drinking water sources. cant risk to human health.

I S CACAUIHRGT 0 ey o et
" BPA requirements for Clase 1V wells i :Yd‘.;:

which inject above underground sources in In .
- of drinking watar have not been
‘'sstablished.

o Oparatore of Class 1V wells will be
‘v goguired tO0 monitor injected fluid

. charactaristics and volumes, as required
for haszardous wastes under the Resource
constrvation &nd Recovery Act. Weekly
monitoring of the impact of injections
on Adrinking water supply wells will also

be necessary. Class 1V well operators -
msust submit quarterxly reports of operating | t.
_results and {mmediate reports of changes -

in the characteristics of water supply
wells in the vicinity of Class IV wells,

8o Clasw 1V wells are knovn to
oxist in Indiana.

Class ¥

At present EPA has too little
information on the extent, operation,
and impact of Class V wells to propose a
suitabie regqulatory approach. The
regulations, therefore, require an

18 19
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111. PERMITS AND RULES - TOOLS
FOR REGULATION

Under the Act, EPA has the discretior
to specify whether the minimum national
requirements are to be spplied through
rulees or permite. A rule is a law,
ordinance or regulation that sets forth
the standards and conditions under which
an activity may be conducted. A permit
is a specific authorization to an individ-
ual to carry on an activity under the
conditions and limitations specified in
the parmit,

Each method of control is appropri-
ate in certain situations. Although the
requirements imposed are equally enforxce-
able under either method, permite are
generally considered to make possible a .
greater degree of control. On lhe other
hand, permits need more time and resources
since they require: (1) the individual
to file an application containing informa-
tion about hie proposed activity; (2) the
effective participation of the public in
the review process; and (3) RBPA personnel
to review, write and process each permit.

Who Must Obtain a Permit

Owners/operators of Class 1, Claes 11
(except existing enhanced recovery and
cxisting liquid hydrocarbon storage),
and Class 111 wells must obtain a permit
to inject., New wells (those that begin
to inject after the effective date of a
program in a state) must be authorised

~~7
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by a pesimit before injection may begin.
For enisting wells, the permitting
asuthority (EPA) will develop a schedule
not to exceed five years, based on
appropriate priorities, for issuing or
reissuing the permits, Until the applica-
tion of the owner/operator of an existing
well has been processed, the injection

may be authorised by rule.

life of the well. New Class 1V wells
injecting into or above underground
sources of drinking water are banned.
Existing Class IV wells injecting into
wnderground sources of drinking water

nay be authorized by rule until they are
closed but in no case for more than eix
sonths after the effective date of the
grogram. Class V wells may be authorised
by rule until such a time as further

A pernit may be sought aither for
"an individual well or for a jroup of
- welle in an atea. An area p:rmit may be
_ issued for @ group of wells If they are:

regulations are issued by EPA. Al) of
these rules must apply the requirements
specified for the appropriate well class
in the UIC regulations.

.o Used to inject othur than As mentioned above, owners/operators
., v, - hesardous wasts. of existing wells waiting to file their
b applications and have them processed may

© . Under the control of a single be authorized to inject by rule in the
o individual. interim. Such rules must jincorporgate
) - the appropriate monitoring, reporting

.. » O Within a aingle field, project and abandonment requirements for eauch
o or site within a state. well class.

~© Of the same type and construction. Finally, in the case of imainent

and subestantial hazard to human health

or the environment, or if substantial-

and irretrievable lose of oil and gas
resources will occur, injection not
otherwise authorized may be desirable.

In such cases, a temporary authorization
to inject may be granted administratively,
subject to certain limitations.

o Injeoting into the same aquifer
: or sone.

Under an area permit, additional
wells that meet the above criteria may
be asuthorized administratively by the
permitting authority.

Who May Be Authorized By Rule

Clase 1I existing enhanced recovery
and existing liquid hydrooarbon storage
wells, may be authorized by rule for the

Basic Permit Requirements

Class I and Cless V permits may be
fesued for up to ten years. Class II
and Clase IIl wells may be issued for

22
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the 1ife of the well. However, each
Class II and Tlass III permit will be
reviewaed at least once every filve years.
Duration of Class 1V permits have not
yet been established.

* Rech permit must be enforceable in

. ths jurisdiotion in which it is issued.

L3 1t must specify construction, abandonment,

'+ "operating, monitoring and reporting

hwé requiresents appropriate to the well
Ollll.; In addition, permits must incor-
fotltd‘ipproptilto compliance schedules

any torrective action is to be taken

‘., .by the well owner/operator. Finally,

" k pernits must authorise the right of the

Z permitsting suthority to have access to
*sh-the well and the related records to
‘19 .lllri-aumplllndo with psrmit tems.

!; ' ca l ermit

Applluation- for new injection
wolll sho1d be filed with EPA in time
‘t0 Allow for the review and issuance ot

» the permit privr to construction.

:f Applications for existing wells will be
.filed agoording to the schedule estab-
“1ished in sach stats, but in no case
later than four years after the effective
dntn of the program.

010 petmite ror Indiana will be
iseued By EPA Region V headquarters in
- Chicago (see Appendix A). Pemit applica-
tions must be signed by a policy level
officer of the company except in the

24

case Of Class 11 wells where applications
may be made by individuals authorized by
their caompanies in writing to do eo.
Applications must contain a statement
that the signing official has satisfied
himself that the information provldod ie

correcet.,

The information that must be avail-
able to EPA is specified for each well
class in CFR Part 146, Generally, such
information should include the surface
and subterranean features of tihe injec~
tion area, the location of underground
soutces of drinking water in the viciuity,
the results of tests in the proposed
injection formation, construction features
of the well, and the nature of the
proposed injection operation. Contaot
with EPA should be made sarly in the
project to obtain the necessary forms
and information. EPA can also provide
guidance on appropriate sources of
information necessary to coaplete the
application.

FY

The review of a permit application
begins with the receipt of a complete
application by EPA. The EPA considers
the application, gathers such additional
information as it needs, and prepares a
draft permit. The draft permit must be
presented for public comment for at
least 30 days with a fact sheet thst
provides enough information that the
public can make informed judgments abc-:t
the proposed action. 1f there ie suffi-
cient interest, a public hearing will be
held and announced at leas: 30 days 1i:
advance.

I §
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‘" tion,

Public comments must be trxen into
account in preparing the final permit,
and the bPA will prepare a summary of
the comments a1d its responses to them.
A final pemit ts then pPrepared and
issued. Figure 8 pPresents a schematic
summary of the process.

Pirsc, BPA will also prepare an
adninistrative record that documents its
decision making for both the draft and
final petmit, Second, if sufficient

* interest s expressed, EPA may, after a

public heariny, hold a further hearing
with an opportunity for crose examina-
Third, 1f eufficient new informa-
tion becomes available during the public
comment period, EPA may prepare a revised
draft permit and solicit further public
comment. A final EPA permit does not
becoms effective for 30 days after it is
issued. During that time, a permit may
be appealed. Appeals will be considered
in an established EPA process.

26
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IV. STATE INVOLVEMENT IN UNDERGROL
INJECTION COMTROL

The Safe Drinking Water Act cle:
intends the states to have the prima:
responsibility (primacy) for developi
and implementing UIC programs. In
fashioning these regulations, EPA has
attempted to sncourage states .0 assu
primary responsibility (primacy).

Primacy states must hava the aut
ity to regulate injection wells at
Federal facilities within the state,
Injection on Indian lande, however,
remain a Federal responsibi.ity if th
state does not have adequate authorit

The Btate of Indiana has not sub
mitted an approvable UIC program to B
Therefore, the Safe Dripking Mater Ac
mandates EPA to establish and run a U
program in Indiana. The lndiana Btre
pPol lution Control Board, in conjuncti:
with the Indiana &Htate Board of Healt
and the Department of Natural Resourc:
through state law, conduct regulatory
programs similar to the EPA UIC progr
The Indiana Stream Pollution Control
Board requlates all discharges to groi
Jater (except those related to oil anc
gas production) by the issuance of
construction, operation and discharge
permita. The discharge permitting
program is administered by the Indian:
State Board of Health through the divi
sions of Water Pollution Control, Lanc
Pollution Control, Sanitary Engineerir

p—t
e
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and the Public Water Supply Section.
All injection, disposal and enhanced
recovery wells assoclated with oil and
ges production are requliated by the
Indiana Department of Natural Resources
which requires all drillers to be licensed.
. Injection well operators must currently
comply with both stute and EP\ requirements
although Indiana has the option of
' pursuing primacy for UVIC at any time in
w the future.
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V. EPA's UIC PROGRAM FOR INDIANA

All owners and operators in ths
State of Indiana are required to comply
with the UVIC regulations listed in
40 CFR Parts 124, 144 and 146 in addition
to the Part 147 regulations that pertain
to the particular combination of histori-
cel practices and geology ’nique to
indiana.

Maximum injection pressure for the
State of Indiana for welle authorized by
rule is calculated by the use of a
aimple formula, based on a fracture
gradient measured in psi/ft., to assure
that operations do not initiate or
propogate fractures in the injection
zone. A fracture gradient of 0.8 pei/ft.
will be used for Indiana. Owners or
operators may apply for and receive
permission to operate at greater pressures
by applying for a permit and demonstrating
that they will not endanger a USDW,

Due to the large nunber of wells
involved, the atrea of review for Class II
wells will be based on a fixed radius in
order to avoid considerable delay in
program implementation caused by processing
requests based on many formulae.

All Claas I through Class V wells,
with the exception of Clase Il wells, -
associated with oil and gas produccion, (.
are currently regulated by the Indiana op
State Board of Health in conjunction
with the Indiana Stream Pollution Control

i1
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Board (8PCB), Class II wel6ls associated
with oi]l and gas production are rcgulated
by the Department of Natural Rsources.

In addition, with promulgation of \he
federal program, all injection wells

‘must comply with the Pederal UIC

. regulations.
1
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MATRIX OF INDIANA STATE AGENCY AUTHORITY

WA P
SOMND
o e ™ AT

x X x

<< LT

3 3 3

X = oawm amov A

Y = oot meown o 0wt (
oTATE OF SEMuR

33

LYY §



APPENDIX A

LIST OF CONTACTS REGARDING UNDERGROUND
INJECTION IN INDIANA BY WELL CLASS

EPA Region V

Ground Water Protection Branch (3WwD-12)
230 South Dearborn

Chicago, IL 60604

Mark Vendl (312) 886-6195

Class I:
indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761

Clase II:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana Btate Board of Health
1330 West Michigan Street

Water Pollution Control Divielon
Indianapolis, IN 46206

Larry Kane (1J17) 633-0761}

VA ¢
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Class II: Associated with otl and gas
production.

Indiana Department of Natural
Resources

911 State Office Building

Indtanapolis, IN 46204

Homer Brown (317) 232-4055

Class I11I:
Indiana Stream Pollution Control
Board
1330 West Michigqan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Wator Poullution Control Division
Indiacapolis, IN 46206

Larry Kane (317) 633-0761

Clase 1IV:
Indiana Stream Pol lution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 613-0700

Indiana State Board of Healta
' 1330 West Michigan Street
Water Pollution Control Division
Indtanapclis, IN 46206
Larry Xane (317) 633-0761

36

Class V:

Indlaona Stream Pollution Control
Hoard

1330 West Michigan Street

Indianapolis, IN 46206

virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 6133-0761

(P §
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ATTACBXENT E

Extraction Protocol
Vaste Treatment Results for Inorganics

T

This crazhwent tad.la‘tes the data used to develop the conzlu-ions = =
repc:: for chervizal exirzaction and soil vashing and 1mmobilizaticn of
crgan:cs The 1nfluen: and effluent extraction protocol concentraz.z-
T othe vastes are rercried, as ve.l as the corresponding recductionrs .-
The da‘a are sorted by treatabilirty group. technoAcs 2.7,
a~". Noo oall t:ea.a::lxz; gToups ha.» data for all tezhrnslog
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